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FEATURES OF THE SPRING MEETING 


Stopover at Birmingham, Monday, April 10, en route to New Orleans, to be the guests of 
the Birmingham Section. 

Opening Session at New Orleans on “Industrial Preparedness,” with Paper by Spencer 
Miller, member of the Council, and of the U.S. Naval Consulting Board. This paper will be 
distributed to the entire membership, and a general discussion is solicited. 

Address by W. B. Thompson, Commissioner of Public Utilities of the City of New Orleans. 


Session on Engineering Problems of the South with papers on Multiple Evaporators, Low- 
lift Pumping Plants in the Gulf Coast Country, and Mechanical Equipment used in the Port 
of New Orleans. 

Sessions with papers on Measurement of Flow of Fluids, and with miscellaneous papers 
on Dynamic Balance of Machine Parts, Center Crank Shafts of Gas Engines, Transmission of 
Heat, Fuels, Ete. 

Excursion on the Mississippi River with an inspection of the harbor facilities and the new 
cotton warehouses. 


Social entertainment on Thursday afternoon of the convention, and reception and dance in 
the evening. 


Additional excursions on Saturday for those remaining in the city. 


TRANSPORTATION 


Official train from New York leaves Saturday, April 8, 3:34 p. m. via P. R. R. Official train from Chicago 
leaves Saturday, April 8, 11:45 p. m. via Big Four; and leaves Cincinnati Sunday, 8 a. m. via Queen & Crescent. 
Provision has been made for both trains so stop over at Birmingham on Monday. 


For those who prefer to go by boat, the Southern Pacific Company offers accommodations on their steamer 
Proteus, which leaves New York at 12 o’clock noon on Wednesday, April 5. 


No definite arrangements have been made for the return trip. A boat leaves New Orleans for New York on 
Saturday, April 15, at 10 a. m., due to arrive in New York on Thursday, April 20, at 7 a. m. 


Full information about reservations, rates, etc., are given on page 235 of this number of The Journal. 


Let every member who can do so attend this meeting, which will be unique 
and give an unusual opportunity for a glimpse of the South when at its best, and 
for the enjoyment of good fellowship and southern hospitality. 








COMING MEETINGS OF THE SOCIETY 


March 1, Buffalo, N. Y. Subject: Problems of the Consulting Engineer, by Dr. T. 
Kennard Thomson, Mem. Am. Soc. M. E. 


March 1, St. Louis, Mo. Subject: The Collection and Disposal of City Refuse, by Hiram 
Phillips. 


March 9, Minnesota, Minn. Subject: Unaflow Engines, by Herman F. Mueller, Mem. 
Am. Soc. M. E., and Chief Engineer of the Washburn-Crosby Company. 
Sb * . 


March 14, New York, N. Y. Joint meeting with the Illuminating Engineering Society. 
Subject: The Illuminating Engineering Society’s Factory Lighting Code. The subject will be 
introduced by C. E. Clewell. Discussion from the standpoint of a mechanical engineer will be 
offered by L. P. Alford, Mem. Am. Soc. of M. E. The meeting will be preceded by an informal 
dinner at McDonald’s at 6.30 p. m. 


March 15, Buffalo, N. Y. Subject: History of Pumping Machinery, by Prof. A. M. Greene, 
Jr., Mem. Am. Soc. M. E., Prof. Mech. Engrg. Dept., Rensselaer Polytechnic Institute 


Troy, N. Y. 


March 15, St. Louis, Mo. Major Willing of the U.S. Engineers will continue his course 
on Military Engineering. 


March 16, St. Louis, Mo. This will be a special meeting in the form of a Ladies’ Night. 


March 17, Chicago, Ill. Subject: Development of the Crude Oil Engine, by 5. B. Daugherty, 
Mem. Am. Soc. M. E., and Chief Engineer, Snow Steam Pump Works, Buffalo, N. Y. 


March 18, Cincinnati, O. A joint meeting with the Engineers’ Club of Cincinnati, at 25 
East Eighth St. A more detailed announcement appears in the Society Affairs Section of this 
issue of The Journal. 


March 29, Buffalo, N. Y. Subject: The Engineering Arm of Our Army, by Major Frazier. 


April 5, New Haven, Conn. This will be a joint meeting with the Electrical, Civil, and 
Mining Engineering Societies. The meeting will take place at the Mason Laboratories, Sheffield 
Scientific School. Dinner at Yale Dining Club, 6 p.m. Evening session, 7 p. m., illustrated 
address by Samuel Insull, president of the Commonwealth Edison Co., Chicago, Ill., on The 
Progress of Economic Power Generation and Distribution. 


April 10, Philadelphia, Pa. A joint meeting with the American Institute of Electrical 
Engineers. Subject: The Possibilities of Some Prime Movers Now Under Development, includ- 
ing Diesel engines, unaflow engines, locomobiles, and steam-gas units. 


April 25, Philadelphia, Pa. The section will be addressed by Dr. D. S. Jacobus. 


May 23, Philadelphia, Pa. Subject: Naval Engineering, or a kindred subject, by a 
representative of the Department of Steam Engineering of the Navy. 


THE SPRING MEETING 


April 11-14, New Orleans, La. Spring Meeting of The American Society of Mechanical En- 
gineers. Headquarters, Hotel Grunewald. Full details concerning the transportation arrange- 
ments, hotel accommodations and attractions and the tentative program are given in the 
announcement of the meeting appearing elsewhere in this issue. 




















ANNUAL MEETING PAPERS 


[% this issue is continue d the publu ation of abstracts Oo] the papers given at the 36th 
Annual Meeting of the Society, held in New York, December 7 to 10, 1915, including 
the papers oO] the Textile Si ssion, the Junior Prize pape r Jor 1915, and papers cont) bute d 


by the Re Seare h 
Session papers follow. 
HEATING BY FORCED CIRCULATION 
OF HOT WATER IN TEXTILE MILLS 


BY 


Committee and the 


ALBERT GREENE DUNCAN, BOSTON, MASS, 


Member of the Society 


INCE the days of the old coal stove, three methods of heat 
S ing textile mills have been in use: First, direct circula- 
tion ot live or exhaust steam at low pressure; second, fan or 
indirect hot air system, using either live or exhaust steam in 


heating coils arranged in a central battery to heat the air; and 





third, use of hot water through direct heating surface in the 
YA 
WY, 
b 4 
| oe } 
La cneeeeineeeeens eS Oe : 
t pt 6 , 
th - “ss Yip 
La pp pa 
uJ Les | uJ 
h rer 
i 


Fic. 1 


PLan oF Harme 


various rooms, heating the 


water with either live or exhaust 


steam in closed heaters. This paper treats of the last method, 
which, with the widely distributed areas encountered in large 
It 
deseribes the manner of handling the problem of properly 
heating the widely separated units of the textile mills 
in Fig. 1. 

A 


ipon 


textile mills, involves foreed circulation of the hot water. 


shown 


system of forced circulation of hot water was decided 


for three reasons: a The mills are primarily driven by 
vater power, and the auxiliary steam plant which is in daily 
operation to earry about 20 per cent of the mill load, reaching 
a maximum of 50 per cent in times of low water, is located at 
a central point, the distribution of power being by electricity. 

The central plant arrangement necessitated the carrying of 


eat over long distances. the mills were lo- 


c As certain of 
ated below the level of the power plant, a gravity system of 
eturn, either of hot water or steam, was impracticable. 

The mills consist of seven buildings, varying in size from 
1) by 100 to 1073 by 76 ft., and an office building; they con- 
ain 825,434 sq. ft. of floor surface and have a cubic content 
* Harmony Mills, Cohoes, N. Y. 


Presented at the Annual Meeting of THe AMERICAN SOCIETY 
® MECHANICAL ENGINEERS, New York, December, 1915. Pamphlet 
ples without discussion may be obtained; price 10 cents to members, 
cents to non-members, 


Sub ( 





‘ommittee on Railroads. The thre 


Textile 


of 10,354,000 cu. ft. They present a somewhat typical condi 


tion in cotton mills, where buildings have 


The 


eration still use a building of three stories put up in 183 


been built of various 
types over a period of many years. mills under consid 


and 


fF 
they occupy subsequent buildings, including their largest mill, 
consisting of five stories with basement, built in 1876. 

The heating 
ol 


was north and 


system was divided into two sections for con 


The of the mills 
south, and the east side of the longer mill was 


venience regulation. 


veneral direction 


on the top of a bluff 80 ft. above the river and exposed to 


extremely high winds. The mills being located in a northern 


latitude, where atmospheric temperatures of 20 deg. fahr. be 
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ioW Zero are not uncommon, the question ol dillerent exposures 


the 


ot various portions ot plant was a special problem 


Further than this, the plant naturally divided itself by its con- 


hguration into two manulacturing groups approximately equal 


In area; and consideration was given to the possibility of shut- 


ting down either of these groups and running the other at full 


‘ apacity ° 


lt was early determined that thi the heat 


regulation ol 
not be lett 
overseers, but should be placed unde1 


in 
the 


various departments should r to the individual 


the charge of the engi 
neer in the power house, long distance reading thermometers 
installed that 


plant could be 


pelng SO the temperature 1 


By 


heat control, namely, the 


n different portions 


Ol the read there. this method, the two 


primary factors ot temperature of 
the water and the speed of its circulation, could | 


be accural ly 


regulated in accordance with outside temperature. 
While there was no engineering objection to solving th 
problem by any one ol the modern svstems of direct steam 


heating 


it was felt that the ability to control the temperature 
from a 100 to 240 deg. talr. l 


ol water range ol rave 


a lexi 
bility to the system impossible of attainment in any othe 
way. Practically stated, a steam system will operate econom 
ically only at full load, while a forced cireulation of hot 


water can be readily regulated to meet all manufacturing and 


197 











198 HEATING BY FORCED HOT WATER CIRCULATION, A. G. DUNCAN 


weather conditions, and will maintain its efficiency at any de- 
gree of temperature. 

The method of determining the amount of radiating sur- 
face required in various departments for a foreed circulation 
system of hot water does not differ materially from the well- 
known methods employed in determining the heating surface 
of the number of heat units required for any other method of 
heating. Well-known factors were used in the installation 
described, and those in Table 1 are submitted as a basis for 
future determinations, bearing in mind that many modifying 
conditions apply which must be decided for each individual 
Case. 

The difference in temperature figured in the case under con- 
sideration was 70 deg. and the heat as that required to heat 
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Fic. 2 Section or Mitt UNIT, AND PROPORTIONING OF HEat- 
ING COILS 


the mills to 70 deg. in zero weather with temperature of water 
212 deg. For temperatures below zero, it was considered that 
the ability to heat water to 240 deg. and the heat given off 
by mill machinery in operation were ample margins of safety. 


TABLE 1 HEAT LOSS IN B.T.U. PER HR. PER SQ. FT. OF EXPOSED 
OUTSIDE SURFACE OF BUILDING FOR 1 DEG. FAHR. DIFFER- 
ENCE IN TEMPERATURE BETWEEN INSIDE AND OUTSIDE AIR 





Medium Heat loss 

B.t.u. 
8 in. solid brick wall.. 0.40 
TR I EE oe ea a ee ee ee 0.31 
a I Oe ina gigs a es arb ak Min eeeima 0.26 
20 in. solid brick wall 0.23 
24 in. solid brick wall.. 0.21 
28 in. solid brick wall 0.19 
I na edpdipis exnrechin mates ae 1.00 
ae cas Sees abesdwhbharddane iiajie ecarukeeaek dota an 0.50 
oe eee aba die eee beteenene eee wae 0.30 
Standard mill roof 24 in. plank T. and G...............eee00e 0.18 








The engineer will find plenty of opportunity for the exer- 
cise of his judgment in determining the percentage loss of 
heat to allow for leakage, window exposure, roof exposure, 
and other factors depending in each case upon the location 
of the individual building, and many other problems arise 
from the character of cotton mill operation. 

In comparing the eost of a forced circulation hot water 
system with that of a good exhaust steam system, it may be 
said that with the exception of the additional cost of the 
pumping plant required by the former, the cost of installa- 
tion of either is about the same. The cost of maintenance of 
the hot water system is believed to be much the lower by vir- 
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tue of gradual rather than sudden changes of temperature of 
radiating surface and absence of water hammer. 

The amount of radiation in the case at point was also caleu 
lated on the basis that the system would be adequate to heat 
up the mill following a shutdown of several days at zero tem 
perature. On this account, no allowance was made for the 
well known fact that cotton machinery gives off a great deal ot 
heat during operation. Consequently, the theoretical water 
temperature necessary to heat the mills was found to be many 
degrees too high during ordinary running conditions. 

Fig. 2, which refers to one of the largest of the mill units, 
will make clear the proportioning of heating coils. The de 
partments in this five story mill are shown in transverse sec 
tion, together with the location of the heating coils on the 
side walls or ceilings. In this building there are about 1500 
belt openings between the first and second floors. 

Experience with the system later showed that more coils 
were placed upon the top floor and fewer upon the lower 
floor than were actually needed, this being due to belt open 
ings mentioned and to the natural effect of heat leaking up 
through elevator shafts and other passages to the top floor of 
the mill, which also contained the spinning machinery, the 
kind of cotton machinery producing the most heat. 

The heart of a foreed circulation hot water system is the 
pumping plant. The pumping layout in these mills is shown 
in Fig. 3. The essentials of each unit are a closed heater, of 
the feedwater type, and a pump. Two pumps are used nor- 
mally, one for each section of the mills. Each is connected 
to its own heater and is so arranged that in case of breakdown 
the third pump or heater shown can be used interchangeably 
with either of the two sections of the system. As to the type 
of heater, one with a short coil is preferable, to be run with 
the steam inside the coils surrounded by the water in the 
shell; this is an essential feature of the system, as the heater 
coil must be so proportioned as to clear itself readily of the 
water of condensation, which, at times of  starting-up 
especially, is large in volume. 

The heaters for this installation were of extra large 
capacity and adapted to use exhaust steam to heat the 
circulating water in any but the most extreme weather, when 
live steam is used. Their strength, however, was proportioned 
to receiving steam at full boiler pressure of 180 lb., so that 
in ease of an accident to a valve when using live steam no 
danger could arise from explosion. 

The three heaters were installed in connection with a boiler 
feedwater heater of the same size; and by a proper arrange- 
ment of valves, a greater or less amount of the exhaust steam 
furnished by the pumping plant and auxiliaries of the station 
could be used in the circulating water heaters or the feed 
water heater as was required. The temperature of the cir 
culating water could thus be maintained at any desired value. 

Whether the heaters were using live or exhaust steam, the 
drips were collected in an open heater to which the make-up 
water of the boiler plant was added and thus were pumped 
back through the closed feedwater heater to the boilers. 

In the present instance, the heating plant was installed in a 
station used only as an auxiliary unit, and a large amount 
of exhaust steam from auxiliaries was not available at all 
times, the main steam turbine being run condensing under 
high vacuum. For this reason steam driven pumps were in- 
stalled, and it was found in practice that, except in extreme 
weather, they furnished sufficient steam to heat properly the 
circulating water. As the returns from the heaters were im- 
mediately delivered to the boilers, very little loss occurred in 
the transference of heat to the circulating water. 
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It can be readily seen that, in cases where a power station 

is used as a primary source of power, where large amounts of 

steam are used for service pumps or other purposes, an elec- 
trically driven or other form of power driven pump might 
prove most desirable. But it is the author’s opinion that, un- 
less the power plant in question operates on a twenty-four 
hour basis, a method of pumping by steam for a portion of 
each day should be installed, as it is the universal experience of 
textile mills that the larger proportion of the heat required 
during the twenty-four hour day must be supplied when the 

mill is not running. With the exception of a few depart- 

ments, such as weaving, in any but the most extreme weather 

the heat engendered by the machinery is suttficient to keep 

the rooms at working temperature after 8 or 9 a. M. 


As the system centers round the pumping plant, this was 
necessarily installed at an additional cost over what would 
be required lor a system of direct steam heating, but the ad- 
antages of centralized control and steady and uniform tem- 
peratures than offset cost 


more the additional 


entailed. In 
the example under consideration, the pumping plant cost 29 


per cent of that of the total system. 

To obtain records showing the result of the system in actual 
service, the steam pipe supplying the turbine pumps, from 
which also the live steam was taken for the heaters in case of 
need, was furnished with a steam meter and, as a check, all 
other lines in the power plant leading to the turbine, 
The 
total result was checked by a venturi meter on the feedwater 


main 
for mill uses and other purposes, were also metered. 


side, and over a period of years the sum of these metered 
results checked within approximately amount 


leak 
Another 


5 per cent, an 
which could be easily accounted for by boiler blow-offs, 
age, emptying of boilers, and other minor losses. 
meter was placed in the branch line feeding the circulating 
pumps alone, so that by subtracting the amount of steam re- 
quired to drive the pumps, the steam direct to the 


going 
heaters could be accurately determined. A third meter in con 
nection with the heating system was installed in the exhaust 
pipe as a check upon both the amount and the direction of 
flow of steam, as to whether or not the heaters were receiving 
exhaust steam from power plant auxiliaries, or whether ex- 
from the into the 


Furthermore, 


nause circulating pumps was being put 


feedwater heater supplying the boilers. two 
other flow meters measured all the water circulating through 
each of the two parts of the system, and these two main pipe 
lines were equipped with recording thermometers, giving the 
temperature of flow and return in each. 

A summary of the records for the heating season 1914-15, is 
Table 2. 


power for twenty-four hours are significant, and the author 


given in The figures giving the average boiler horse 
believes that no such result has ever before been accomplished 
in a textile mill of this size. Previous experience in other mills 
of about half the size of the one under consideration, heated by 
a combination system of direct steam and indirect hot air, gave 
results expressed in boiler horsepower of approximately twice 
the horsepower required in proportion to the size of the re- 
spective mills. 

After the operation of the system had become thoroughly 
standardized, a marked saving in temperature of water and 
consequently in coal was effected. This result was accom- 
plished after careful study of the amount of heat given off 
by manufacturing and machinery, attention to double windows 
over 80 per cent of the mill, elimination of draughts through 
Stairways and elevator shafts, and any other conditions which 


prevented the system working at its best efficiency. This 


WATER CIRCULATION, A. G 





DUNCAN 199 


proves the chief claim that centralized control of heating in 
textile mills is the method for the most efficient results. 

Fig. 4 shows a plot of the total steam consumption per day 
with different outside temperatures during all full working 
days when the system was in operation during the past 2! 
vears, Mondays and the days following holidays exeluded. It 
is noted that 500 boiler h.p. is required to heat the mills } 


zero weather. No heat whatever is required when the outside 
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temperature is above 50 to 55 deg., yet a temperature of 75 


deg. is maintained throughout the mills. It must be remem- 
bered that about 7000 h.p. is used to drive the machinery; 
all this power is dissipated in heat from the spinning frames 
and other machinery, and its total heat equivalent is about 
180,000,000 B.t.u. per 10-hr. day, or substantially 180,000 


lb. of steam. Therefore, if this heat equivalent is added to 


that supplied to the heating system, we find the upper dotted 
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line extended to the base line would indicate no heat required 
with an outside temperature of 74 deg. fahr., which is sub- 
stantially the average mill temperature maintained. 

Fig. 5 gives a plot of heat supplied to the mills during Sun- 
days and holidays during the past 24% years when the system 
was in service. It was not the intention to maintain full 
working temperature of the mills when they were not running 
and a room temperature drop of 5 to 10 deg. usually took 
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careful watching of losses of heat, which can be most readily 
accomplished by having the plant under centralized control. 
Losses in heat arise from many causes. Our experience 
shows that the benefit of double windows offsets their cost 
many times, not only on the side of the mill exposed to pre 
vailing winds but on all sides; in the case in question 80 per 
cent of the mill windows are double windows. Openings from 
the heated rooms to entry ways and elevator shafts are a con- 


TABLE 2 OPERATION OF HARMONY MILLS HEATING SYSTEM 1914-1915 



























































No. 1 Group or Mitts No. 3 Mr 
Average Total Average Total . — —— 
Outside Steam to Boiler Heat in Per Cent Total Tempera- Tempera Mill Per Cent rotal Temper- Temper- Mill 
Week Temper- Pumps and H.p. Steam Time Pumpage ature ature Temper- rime Pumpage ature ature lemper- 
Ending ature Heaters Equiva- Million System Million Water Drop ature System Million Water Drop in ature 
Deg. Thousand lent B.t.u. in Lb Flow in Deg. Deg. in Lb. Flow Return Deg. 
Fahr. Lb. 24 Hr. Service Water Deg. Fahr. Fahr. Fahr. Service Water Deg. F. Deg. I Fabr. 
Nov. 7... 49 242 43 240 27 20.2 117 7.2 73 18 15.3 108 5.8 75 
ae 39 569 100 563 5 43.3 125 10.6 72 43 39.7 lll 7.8 74 
_ 33 961 170 952 7 63.1 136 13.1 73 71 $7.1 117 8.8 73 
28... 32 1,333 236 1,32) 97 72.0 bo 26.4 74 89 70.5 128 11.8 77 
4 weeks... 38 3,105 137 3,075 65 198 .6 132 73 55 182.6 116 75 
Dec. 5... 41 638 113 632 76 49.4 137 23.0 74 66 $3.1 110 5.3 80 
= 31 1,203 212 1,191 96 69.4 153 28.1 74 86 63 1 126 27 80 
ia 24 1,667 294 1,650 100 70.7 173 27.8 76 95 73.9 127 15.1 77 
26. 16 1,972 348 1,952 100 68.4 173 32.7 73 a9 | 75.6 142 18.8 77 
Jan. 2...| 20 2,379 419 2,355 100 74.0 169 | 14.2 75 100 } 85.5 157 15.5 78 
5 weeks...| 28 7,859 277 7,780 % | 331.9 61 | 74 89 341.2 132 | 78 
Jan. 9... 27 1,623 286 1,607 88 64.8 154 11.4 75 87 69.2 143 10.7 77 
31 1,323 234 1,310 87 } 63.1 149 9.5 73 83 65.8 139 7.0 81 
 - 32 1,103 194 1,094 73 51.5 153 11.2 75 67 53.1 136 6.7 78 
20...| 28 1424 | 252 1,410 84 55.3 155 11.1 74 81 60.7 146 10.2 78 
4 weeks... 28 5,473 241 5,421 83 234.7 153 74 80 248.8 141 79 
Feb. 6... 20 1,876 331 1,857 7 §7.3 160 11.4 76 82 60.7 152 11.3 83 
7 26 1,399 246 | 1,385 95 58.4 146 10.7 74 91 65.1 131 7.9 77 
20... 2 1,202 212 1,190 83 47.2 148 11.2 | 76 74 53.3 134 10.0 2 
ae 36 750 132 743 63 35.1 128 10.2 76 48 34.0 24 9.6 S4 
4 weeks... 29 5,227 230 5,17 81 198.0 146 75 74 213 1 135 82 
Mar. 6... 25 1,529 270 1,514 92 52 9 152 13.0 75 79 63.4 133 & 4 80 
= 33 972 171 962 81 50.3 138 11.1 73 68 52.8 126 8.6 78 
I 35 1,066 188 1,055 93 57.4 147 10.4 75 64 43.1 125 9 6 SI 
ewe 38 917 161 908 77 44.8 145 98 71 61 46.1 125 8.0 80 
Apr. 3... 34 1,082 191 1,073 90 55.1 144 9.3 65 50.3 132 8 3 81 
5 weeks... 35 5,566 196 5,512 87 260.5 145 74 67 255.7 128 80 
Age. 10... 48 422 74 418 41 25.1 141 9.4 4 17 121 6 
oe 50 275 48 272 2 15.4 141 10 24 17.5 12 64 
oe 56 95 17 O4 10 6.5 122 11.0 5 2.7 102 g ¢ 
3 weeks...) 51 795 46 784 29 47.0 135 21 7.5 115 
25 weeks..| 35 28,025 198 27,747 73 1,270.7 145 74 64 1,278.9 128 








place, which was made up on the day following; therefore, 


the amount of heat on these days was less than that required to 
maintain a uniform temperature and that supplied on Mon- 
days and the days following holidays was greater. An aver- 
age line through the plotted points intersects the base line 
at an outside temperature of about 70 deg. and shows con- 
clusively that more heat was supplied to the mills on Sundays 
and holidays than on full working days, even though the 
same temperature was not maintained. 

The results from the operation of this system have demon- 
strated two facts: that the proper heating of textile mills is 
based on the one hand on a thorough understanding of the 
engineering problems involved, and on the other hand on a 


stant cause of loss, especially at night, and during the first 
years of this system constant vigilance was necessary to im- 
press upon night watchmen the importance of keeping all 
such openings closed. Non-enforcement of this regulation 
means that all the heat of the mill becomes centered in the 
upper story, where it is lost by the opening of windows, 
made necessary to keep the room at a working temperature. 
If study and proper regulation is made along the above in- 
deated lines, except in extreme weather, heating can be con- 
fined in the daytime to the lower floors of the mill, to the 
weaving and carding departments, and to portions of the mill 
where very little machinery is in operation. 

Certain other general subjects naturally fall within the 
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limits of the above discussion. The relative merits of heating 
circulating water by live steam and exhaust is a matter to 
be decided entirely by the individual plant, as already indi- 
cated, and is based upon the conditions of the power plant 
operation and the available supply of exhaust steam. Where 
the amount of steam required for heating or other purposes 
is a small percentage of the amount required for power, it is 
not good judgment, in the author’s opinion, to interfere with 
the highest possible efficiency ot power production by the use 
ot a small portion of the exhaust steam from the main power 
unit for heating purposes, and the question involved in that 
ean usually simmer down to a matter of figures. 

Offices or other rooms which require more heat or heat at 
different times of the day than is required in the mills and 
which do not share in receiving heat from manufacturing and 
machinery, must be separately provided for. These, how 
ever, represent usually but a small percentage of the tota 
heat required that the general problem of mill heating is not 
affected by them. 

In the mill in question, the office building is a detached 
structure, and during the first year of operation it is safe t 
say a large amount of heat was wasted by having this cor 
nected to the main mill system, as heat was required in offices 
on mild days when none should have been used in the mills 
This difficulty was overcome by installing a siphon system of 
heating and circulating the water in this building by a special 
form ol ejector or steam siphon which could be operated or 
closed off entirely independent of the mill system. 


In the installation described another method of running 
circulation coils would have been preferable to the one used 
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The method used was the standard one, running the supply 
mains to the top floor of the respective mills and then, after 
distribution through the coils on this floor, returning the 
water through return drops to the return mains placed in the 
bottom story; in other words, the distribution was in a vertical 
direction. Although not affecting the efficiency of the heating 
system, a method of circulating the water through each floor 
or department by itself, leading out of and returning to ver- 
tical risers and return mains is preferred in a cotton mill 
using different processes on each floor, as it enables the heat 
to be put on and taken off of each department by the opera 
tion of the fewest possible valves. 


DISCUSSION 


CuarLtes H. Bicerow said he noted that live steam was 
used for heating hot water part of the time, and the location 
ot the heater required that all the condensation should be 


returned to the boilers through the feed pumps, which caused 
an extra expense, which could have been avoided if a closed 
heater was located in the upper part of the boiler house at a 
sufficient distance above the water line of the boilers, so that 
the condensed steam would return into the boiler by gravity, 
which would eliminate the expense ol handling that steam, and 
thus make a further saving in the operation. As the upper 
floors of the mill would be above the lvcation of this heater 
the pumps for handling the hot watez could be located on the 
boiler room floor and would not “Uave any extra work to do 


handling the cireulating hot water on account of the heater 


being elevated This should be the most ec nomical I ethod 
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eating the hot water as the steam would give up its latent 
eat of vaporization and return to the boiler without any work 
being done on it. In fact it would probably be more economi 
cal than trying to use exhaust steam part of the time, for as 
Mr. Dunean states, and as the speaker himself has noted cor 
siderable of the heating is required when no exhaust steam is 
available. 

In a ease of one large mill a hot water system was installed 
with the intention of heating the water by means of steam 
bled from a turbine. A reducing valve was also provided for 
use when the turbine was shut down. The condensation had 
to be returned to the boilers through pumps, which was a con 
stant expense, and it worked out in practice that live steam 
was used a great deal more than the bled steam from the tur 
bine, and that portion of the installation was not as econon 
cal as had been expected. 


I’, W. Parks said that a point the paper did not bring out 
was the comparison of coal cost. 

There are very few industries that permit of a unit of heat- 
ing cost comparison as well as does the textile industry. Mills 
running on the same grade of goods, and located in about the 
same climate, can be roughly compared in their heating costs 
on the basis of spindles, or looms, or production. In few 
other industries can such a comparison be made. 

The cost of heating the mill which the paper refers to is 
just about half that of any other mill that he knew of, on any- 
where near the same grade of goods, with the same necessary 
processes of manufacture. He said this statement was pai 
tieularly true of the coal costs which he had of mills in New 
England that are doing their heating by exhaust steam or live 
steam, and that he based it on figures he had for Mr. Duncan’s 
mills of the cost per spindle, the cost per square foot, the cost 
per cubie foot, and the cost per loom. 
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A. F. Ernst asked whether the heating and control of the 
atmosphere in the mill is automatic, or whether it is left to 
the operating engineer. He asked also whether there is any 
attempt made to control the humidity of the mill, and if so, 
what is the means of humidifying. 


Tue AutHor. In answer to the question whether the heaters 
could not be placed on top of the boilers, fed with live steam 
and the drips returned to the boilers by gravity, I would say 
that this plan was considered and in fact has been adopted by 
the author in a previous installation in a smaller plant. In the 
present case, however, it was desired to arrange the heaters so 
that they could be readily operated either by live or exhaust 
steam without the use of traps or other complicated devices. 

The power plant in this mill is a steam turbine and it was 
considered at the outset whether exhaust steam should not be 
bled from the main heating. The 
knowledge, however, that most of the heating would be done 
when the turbine was not in operation, decided against this 
plan. 

The power plant has steam driven auxiliaries and in addi- 
tion to the usual boiler feed pumps and the cireulating pumps 
for the heating system, a combination motor and steam driven 
unit, consisting of centrifugal injection and air pumps for the 
main turbine condenser. 


turbine exhaust for 


We had consequently a large and 
varied amount of exhaust steam from auxiliaries and never 
attempted to use steam from the main unit. By dividing the 
load of about 150 horsepower between the motor and steam 
turbine driving the condenser pumps, the amount of exhaust 
steam can be accurately limited to the amount that the feed 
water heaters and the heaters of the heating system can con- 
dense without excessive back pressure. We can also easily 
adjust the amount of steam going to the feedwater heater or 
the heaters of the heating system. These heaters were also 
placed high up in the plant and drained by gravity to an open 
heater to which make-up water was added and the feed pumps 
located lower than this open heater, took their suction from it 
under a head. Another reason we did not put the heater on top 
of the boilers and limit their use to live steam, was because we 
found during zero weather our water power was so irregular 
that calls on the steam plant were made to its full capacity; 
consequently, at such a time our auxiliaries are running full 
blast and have plenty of exhaust steam which can be utilized 
in the heating system and the water condensation easily 
pumped back to the boilers through the arrangement of an 
open heater as mentioned before. 

In regard to the question by Mr. Ernst, the control of the 
heating in this mill is not automatic, but is done by the en- 
gineer in the power plant using a chart showing the tempera- 
ture of water to be carried in relation to outside temperature. 
In times of very mild weather, additional regulation can be 
secured by running the circulating pumps at reduced speed. 
We have found this method amply able to take care of the 
varying requirements for heat at different times during the 
day in the different rooms of a textile mill without the expense 
and complication involved in automatic control of either water 
temperature or flow. The humidity control is left in the hands 
of the foreman of the different departments and is non-auto- 
matic. 


The United States Bureau of Standards has made an in- 
vestigation of the causes of failure and deterioration of fusible 
tin boiler plugs in service. The report of this investigation is 
embodied in Technologic Paper No. 53, issued by the Bureau. 
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RELATIVE VALUE OF PRIVATE AND 
PURCHASED ELECTRIC POWER 
FOR TEXTILE MILLS 
BY F. W. REYNOLDS AND DAN ADAMS, BOSTON, MASS. 
Members of the Society 


HE rivalry between the isolated plant and the central sta- 

tion has called forth many valuable and interesting pa- 
pers, usually prepared by those most vitally interested either in 
the isolated plant or the central station. It is perhaps safe to 
state that it is difficult to prove the general proposition en- 
tirely in favor of one side or the other. Each ease is a prob- 
lem to be decided on its own merits, and the correct solution 
ean be assured only by a correct evaluation of all the various 
technieal and financial factors involved. 


RELATIVE COST OF PRIVATE AND PURCHASED POWER 


Figs. 1 and 2 give the cost of purchased power for ordinary 
These 


curves are plotted from the published schedules of public 


textile mill conditions for any load up to 2000 kw. 


service corporations, one in New England and one in the Mid 
dle West. 


all loealities, still these are actual and representative rates. 


While rates as good as these cannot be obtained in 


For comparison, the cost of private power has been plotted, 
using in each case the price of coal obtainable in the district 
served. The cost is for power delivered at the point of dis 
tribution at 550 volts in all cases. No provision is made for 
use of steam other than for power, and where such use is 
considerable, the relative cost of private power may be mucli 
lower than given. While the cost of purchased power given 
is actual, the cost of private power is theoretical, and is not 
intended to give more than an approximate and general com- 
parison, but is based on known actual conditions. 

In an actual private plant the power cost very often ex- 
ceeds that given. The investment as stated is too low to cover 
any reserve or relay capacity, and therefore the reliability 
must be considered somewhat inferior to that of those central 
stations which were used for this comparison. Also, the in- 
vestment will not take care of any disadvantageous conditions, 
such as expensive foundations or difficulty in obtaining con 
densing water; and no cost items are ineluded for land or for 
coal in storage. All of these items are too indefinite to be 
included in a general cost estimate, but are always encountered 
to some extent. The operating costs assumed, while no better 
than should be obtained, are really somewhat lower than the 
average. Nothing has been included for supervision other 
than the actual power plant labor, but this supervision is 
usually a legitimate item of expense. 

A textile mill load is properly considered somewhat more 
favorable than the average industrial load on account of its 
very steady demand for power, not only throughout the work- 
ing period of each day, but also throughout the year and over 
a period of years. For this reason, special power rates can 
be obtained by textile mills in some localities, notably in the 
South, and to some extent in New England. Under these spe- 
cial rates, power usually costs about 144 cents per kw-hr. for 
demands from 1000 to 2000 kw. and about 1 cent above 2000 
kw. Such rates leave little financial inducement for the mill 
to build its own power plant. 

It will be seen that the curves, Figs. 1 and 2, are very nearly 
parallel. This means that the size of the demand has little 
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effect ou the relative cost. The larger plants show a slightly 
larger proportional saving than the smaller ones, and the very 
under 200 kw. 


chased power rates given. 


small plants cannot compete with the pur- 

Figs. 3 and 4 have been prepared trom the same data as 
Figs. 1 and 2, to show the effect of load factor on the cost of 
It will be seen that 
the curves for private and purchased power costs follow the’ 


power in the case of a 1000-kw. demand. 
same general direction. It appears, then, that load factor also 
has little effect on the relative cost of power. 

There is a striking similarity between the curves shown for 
private and purchased power, both when the variable is the size 
of the demand and when it is the load factor. The inference 
is that these power rates were devised to compete with iso- 
lated plants rather than from actual costs, or desired rates, of 
the central] station power. This is entirely logical, being sim 
ply an application of the law of supply and demand. If it 
be true that the cost of central station power is determined by 
the cost of generating in isolated plants, then it will be unnee- 
essary to discuss further the relative cost. It is improbable 
that the central station will sell cheaper than the average 
isolated plant cost, and if its rates are very much higher, it 
cannot sell much power. 


The above, of course, applies only in the case of new plants. 





2 Revative Cost oF 


where power can be purchased without any sacrifice of existing 
Also, 
it must be remembered that the individual plant may depart 
widely from the average. 


investment, and where steam is needed only for power. 


All that has preceded is a comparison of purchased and 
private power where the private plant is not yet built. But, 
in the case of a going plant, the purchase of power would save 
operating expense only, and would not wipe out fixed charges 
on investment already made. Fig. 5 shows the cost of private 
and purchased power, as in Fig. 1, but without ineluding fixed 
charges. This, then, is a comparison between purchased power 
and a going plant under good working conditions. The differ- 
ence in cost is so great that it appears improbable that central 
stations can cause existing plants to shut down unless in the 
ease of important changes or additions, or the necessary re- 
newal of considerable apparatus, or because of extremely poor 
operating economy. 


EFFECT OF USE OF STEAM ON COST OF POWER 


Every textile mill uses some steam for heating and manu- 
facturing. This factor is of great importance, and should 
always be weighed accurately in considering purchased power. 
In general, textile mills may be divided into two classes in 
this respect. The first contains those mills using only a rela- 
tively small amount of steam in manufacturing, and includes 
most silk and knitting mills and cotton and woolen mills not 
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engaged in scouring, bleaching or finishing. Dye houses, fin 
ishing mills, print works, and textile mills which finish their 
product are included in the second class, and have a large but 
variable demand for steam in the process. 

Slashing may be taken as typical of a small demand for 
manufacturing steam. Very often exhaust steam is used in 
this process. The pressure desired varies from 5 to 12 |b., 
which is a suitable pressure to bleed from an engine receiver or 
bleeder turbine. Only in rare cases would it be economical 
to run non-condensing apparatus to supply slashers on account 
ot the high back pressure required and the relatively small 
demand. In the case of a bleeder turbine, the saving in live 
steam amounts to about 30 to 40 per cent of the steam bled. 
This saving is reduced by additional tixed charges on extra 
cost of turbine and exhaust piping, for a relatively small 
service, and, in a large plant with a long run of pipe, may be 
negative. For a rough figure, applicable to average conditions, 
the gross saving will be about $200 per year for each 1000 |b 
per hour bled, with coal at $4.00 per ton. This figures out 
about $0.0001 per kw-hr. in the case of a large cotton mill, 
or about 1/50 of 1 per cent of the cost of production. 


While there is no doubt that exhaust steam can be and is 








Loaps up To 2000 Kw. 


successfully used in slashers and similar machines, still live 
steam at reduced pressure has a tendency to reduce operating 
difficulties and inerease production. When exhaust is used, 
there are apt to be occasional periods when results are not 
satisfactory, due to a temporary drop in pressure or excessive 
condensation or to adverse atmospheric conditions. 

As regards steam for heating, there are two factors, often 
ignored, which militate against the use of exhaust in textile 
mills, especially in cotton and woolen mills. One is the large 
amount of heat liberated from the machinery during working 
hours and the second is the diversity in time between the use 
of power and of steam for heating. 

In some cases, the machinery provides more than half of all 
the heat required in zero weather, and for much of the heating 
season no extra heat whatever is needed during working hours, 
except in the storehouse and basements. 

In a weaving mill in northern Massachusetts, where the 
power used per cubic foot of space is much less than in a bal 
anced mill, the heating system was actually in operation only 
25 hours per week average during working hours during the 
heating season, or about 14 of the entire yearly operating tim 
of the mill. Of course, all heat used outside of working hours 
—nights and week ends—must be live steam. If exhaust is 
to be used the rest of the time, as a general rule, it is proper 
to count on a demand only about one-half of the maximum. 
since the machinery provides the remainder, and this quantity 
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probably will not be used more than 700 hr. per year. The 
only way to meet a demand for exhaust of this character with 
economy is by bleeding from an engine or turbine. In a cotton 
mill cited above, bleeding steam for heating would effect a sav- 
ing amounting to $0.00005 per kw-hr., a little less than in the 
ease of slashers. In knitting and silk mills, the saving will 
be relatively greater, but in warmer climates much less. 

It appears, then, that the coal saving effected by using ex- 
haust steam for heating and slashing is very small—smaller, 
in fact, than the unavoidable errors in estimating the total cost 
of power. 
omy in investment. It is apparent from the foregoing that if 
steam for these demands is bled, the extra boiler capacity nec- 
essary to meet them is reduced approximately one-half. Also, 


There is, however, some further saving due to econ- 


it is cheaper to get this extra boiler capacity as part of a larger 
plant built for power generation than to provide it in a sep- 
arate plant by itself as would be necessary if power were 
purchased. 

This matter was investigated in the case of a fairly large 
cotton mill. It was found that the complete power plant would 
cost $65.00 per kw., but if the cost of an independent steam 
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exhaust was provided by a non-condensing turbine. For com- 
parison, the steam fed to the turbine was measured on one day 
and plotted. For the other days, the steam to turbine was 
averaged from the kilowatt-hour readings. The curves show 
how the demand for steam varies from hour to hour and day 
to day, and also lags behind the power load. 


The demand for steam in a dye house is light early in the 


‘forenoon, but persists for two hours or more after the mull is 


shut down. The dye house does not run at all on Saturday 


mornings, which is a custom not uncommon. The result is a 
very large surplus of exhaust which must be wasted, and in 
spite of this, considerable live steam make-up is required, as 
shown by the curves. It is obvious that such conditions result 
in great inefficiency. 
burned if 


Actually less coal would have been 


a standard condensing turbine had been installed 
and live steam exclusively used in the dye house. The expected 
result of this installation was that power would be furnished 
as a by-product at a purely nominal cost. The actual result 
was that the power cost was considerably higher than in a 
plant having no use for steam in the process. This ease is 
especially worthy of study because it is a typical balanced 
worsted mill of fairly large size doing its own dyeing; there 


stallation 


features involved: the 


isual 


were no special or un 
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plant for heating and slashing were deducted, the cost would 
have come out about $58 per kw., this latter being the figure 
used in comparison with purchased power. 

While it is entirely unsafe to apply average figures to indi- 
vidual cases, it is desirable to form a clear conception of the 
relative importance of the various factors, and we may say 
that, in general, the entire fuel and investment saving due to 
the bleeding of steam for heating and slashing will range from 
$0.0005 to $0.0010 per kw-hr. A saving of this size cannot 
have a very important influence on a decision for or against 
purchased power. Nevertheless, the matter should always be 
considered. 

A very different result is obtained in those mills having a 
large demand for steam for boiling water and drying cloth. 
In such cases, a large proportion of the prime mover exhaust 
may be utilized. In some cases, all power is produced in non- 
condensing apparatus, and all exhaust utilized, and manufac- 
tured power becomes then so cheap that no central station can 
compete. It is seldom, however, that a textile plant can utilize 
all of its exhaust all the time. This is because of diversity 
in time and amount between the use of steam and use of power. 
The importance of this can best be shown by citing an actual 
case. 

Figs. 6 to 11 give curves showing the demand for steam in 
a worsted mill dye house for one week’s operations. These 


eurves are plotted from actual flow meter readings in exhaust 
main, which were taken every fifteen minutes. In this ease the 
a 


was actually made, and the results as given were determined 
by careful tests. 

The reasons and calculations leading to the installation of 
this non-condensing turbine are not known to the authors, but 
there is no reason to doubt that the installation promised to be 
very profitable. The total steam used in the dye house was 
considerably in excess of that to be supplied by the turbine, 
and it was apparently safe to assume that all exhaust would 
be utilized. With the turbine, there would be no trouble from 
oil, and the exhaust pressure was taken at 10 lb. to give good 
service. 

The factors which made this attempt a failure were 
a The diversity in time and variable demand for steam 
b The deterioration of turbine which gradually increased its 

steam consumption 
ec It was found by experience that a few of the processes in 
which the use of exhaust steam was tried suffered either 
For this reason the 
actual demand for exhaust probably was not as great as 


in quality or speed of production. 


that estimated, although this difference was not very large. 
It is evident that all of these factors may be encountered in 
any similar installation and must be allowed for in the esti- 
mates. 

It is interesting to inquire if it would have been possible to 
make this installation efficient and still use exhaust steam. The 
demand is so variable that it is hardly probable that a non- 
condensing turbine could be satisfactory. It 


would be im- 
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possible to avoid surplus exhaust at times and live steam make- 
up at others. A bleeder turbine appears to meet the situation 
better, but is not without its difficulties. 
of the turbine is about 1200 kw. The maximum amount that 
can be bled at that load from a 1200-kw. machine is about 
12,000 lb. per hr., but the greatest demand for exhaust steam 
in the dye house is 50,000 lb. per hr. If the turbine has differ 
ent characteristics, involving practically a 2400-kw. steam end, 
wil the exhaust needed could be bled, but the turbine would 
run at half load economy. 


The required output 


It would be better to use an inter- 
mediate size and bleed what steam is possible, supplying the 
dye house peaks with live steam make-up. 

Table 1 gives the total steam used per week during the oper 


ating time of the mill for turbine and dye house for the opera 


tion as actually observed; as it would have been it fruaranteed 
steam rate of turbine had been maintained; if a condensing 
Irbine ad been installed; and with a 1600-kw. bleeder tur 
ine 
| ne ‘ ow i the conce S rturb ‘ ~ ear to 
yperate al e scheme installed, and is not much more ex 
els ! mV of the schemes, It is sate to state that the 
corals sinew turbine ould have been the lowest o all irs 
TABLI STEA USED FOR POWER AND MANUFACTURING 
High Pressure High Pressure Total 
Steam to Steam Make-up High Pressure 
Turbine in Dye Ho. Stear 
Lb. per Wk.* | Lb. per Wk Lb. per Wk 
Present yperation, 1200 kw. non- 
cond. turbine 3,110,000 3,110,00% 
Same with guaranteed steam 
rate of turbine maintained. 2,466 000 47,000 2,512 
With 1200 kw. cond. turbine 1,120,000 1,580,000 2,700,000 


With 1600 kw. bleeder turbine 2,294,000 273,000 567.000 


* Includes turbine auxiliaries. Condenser driven by motor 


cost and the most 


satisfactory from the standpoint of dye 


ouse operation. 


In this particular case, then, a large demand for steam in 


the process has little influence on the relative cost of private 


and purchased power. If power generation in a condensing 
turbine with live steam used in the process 1S as economical as 
the use of exhaust steam, the comparison previously made be- 
tween purchased and private power where there is no demand 
for steam is approximately true in this case. There would be 
some investment saving in providing steam capacity for manu- 
facturing as a part of a larger plant. 

It is hardly possible to give general figures of any value to 
show the effect of large steam demands on the cost of power. 
In many eases, the factor is of less importance than has com- 
monly been supposed. Nevertheless, it seems entirely improb- 
able that purchased power can compete successfally in very 
many cases of this kind. The suecess of the private installa 
tion, however, depends very largely on the skill and thorough- 


ness ot 1 


ie prelimimary study of conditions, with special atten- 
tien paid to the diversity factor and to the variations in de- 
mand, 


RELIABILITY, DESIRABILITY, ETC. 


In textile work, the reliability of power is usually of greater 
importance than its cost. This is because the cost of power is 
a very small item in the cost of manufacturing, whereas reli- 
ability affects the earning power of the whole mill at its 
foundation. It is rather difficult to collect satisfying statistics 


on power reliability by each method of supply. One cotton 
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mill buying power reports interruptions totaling 45 min. in 


tive years. In this case the transmission line was less than 
half a mile long. Reports from several central stations give 


total interruptions on the individual lines ranging from 12 
min. to 4 hr. per year. 

A hydroelectric company in the South, which sells to many 
mills, reports that interruptions of service to textile mills from 
all causes have averaged less than 2/5 of 1 per cent for the 
last nine years. Such records are doubtless better than the 


average. A large number of managers of representative mills 


he South purchasing hydroelectric power state that they 
consider this more reliable than private steam power. 

[In most cases, purchased power is transmitted electrically by 
pole lines. Where these lines are short, well constructed and 
in duplicate, the reliability is very good. On the other hand, 


a single line many miles in length and fed at a long distance 


from the consumer is subject to interruptions and regulation 


troubles. It is fair to state, 


however, that great improvements 


ive been made in the reliability of transmission. 


lhe reliability of generation is usually better in a large 
central station than in an isolated plant, and this is especially 
% 
J 
A , 
Fic. 5 Revative Cost oF POWER, WITHOUT INCLUDING ] 


CHARGES 


true when a number of stations are tied to the same system. 

In considering the purchase of power, reliability should be 
treated as a very important factor, and carefully investigated 
lf there is any serious question on this point, the private plant 
would be the wise decision in most cases. 

Assuming that reliable power can be purchased at a cost 
approximating that of private power, it is not apparent that 
there are any 


points in its 


attending disadvantages. There are, rather, 


many investment for a 


favor. The saving of 
power plant often is considered important, especially when 
that money can be invested to better advantage in the manu 
facturing plan 
Specialization in manufacture of 


product only is worth 


something. A considerable part of the effort of the engineer- 
ing department of a mill is devoted to keeping the power plant 
running efficiently. Where cost of power is only 2 or 3 per 
cent of the cost of manufacturing, the services of the engineer- 
ing department would probably be of greater value to the 
mill if devoted solely to keeping the producing machines run- 
ning efficiently. 

In the case of a new development subject to future growth, 
the central station offers a perfectly flexible source of power. 

When a radical change in existing conditions is introduced 


it is inevitable that there will be some wrong applications. 


Whenever the purchase of power proves undesirable, or too 
expensive, it is easy to give it up. The fact that so very few 
plants have fone back to prir ate power after once purchasing 
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is pretty good evidence that purchased power really is de- 
sirable. 


POWER CONTRACTS 
Conditions governing the use of power in textile mills are 


such that power companies often offer them special rates at 
a flat price per horsepower-year or per kilowatt-hour, with a 
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DISCUSSION 


FreD N. BUSHNELL (written). One notable feature of the 
paper stands out prominently, and that is the absence of any 
attempt to show the relative value between mechanical and 
electrical drives, which indicates that material progress has 
been made in the trend of thought and state of mind with 
which engineers, closely in touch with textile problems, now 
view the application of the electric motor to this class of work. 





















































TABLE 2 POWER PURCHASED FOR TEXTILE MILLS ia ‘ . 
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Fics. 6 ro 11 One Week’s STEAM 
Such a contract would be received more 
favorably by the average mill man than one based on demand 
and monthly use of demand with various discounts, even 
though the final results were identical. 

Contracts for purchased power should be carefully studied 
in all detail before signing, as there are many technical fea- 
tures which are sometimes made to react to the disadvantage 


guaranteed minimum. 


of the consumer. In general, power companies show a tendency 
to get the consumer’s point of view and to make their contracts 
more simple and more liberal. 


PURCHASED POWER IN THE TEXTILE INDUSTRY 


The figures in Table 2 from the 1910 U. S. Census show 
the total and relative amounts of power purchased in the vari- 
ous textile industries, and also the total figures for all in- 
dustries, for the year 1909. 

It will be seen that the hosiery and silk industries purchase 
relatively more power than the average textile mill, and this 
might be attributed to the comparatively small demand for 
power in these mills. The small use in woolen mills is prob- 


ably due to the generally large use of steam in this industry. 
Since these figures were compiled, the capacity of central sta- 
tions has more than doubled. It will be interesting to observe 
from later census reports if the use of purchased power in the 
textile industry has increased proportionately. 
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included for land or for coal in storage, all of which must be 
taken into consideration in studying the curves. 

On the other hand a price named for purchased power is a 
definite, unequivocal and positively known quantity about 
which there is and can be no question, and this fact should 
also be borne in mind in any attempt at comparison. 

We have now reached a period of highly developed special- 
ized knowledge in matters immediately affecting our principal 
activities, and a tendency has very naturally developed to 
eliminate all problems of minor importance, not directly con- 
nected with our principal article of manufacture. 

The shoe manufacturer is seldom a tanner of the leather or 
a weaver of the cloth he uses, the toolmaker does not mine or 
produce the steel he needs, nor the miller the wheat he grinds, 
and the day is approaching when the textile mill will find no 
more reason for manufacturing its own power than it will for 
the study of the intricacies and uncertainties of agriculture in 
order to supply its raw cotton. 

The authors are to be congratulated upon the evident fair- 
ness with which they discuss the subject. 


Joun A. Stevens (written). Although this paper purports 
to be an unbiased comparison of isolated and central station 
electric power, it conveys the impression that the latter is 
preferable. 
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As the authors state, each case is a problem to be decided 
on its own merits, and the correct solution can be assured only 
by a correct evaluation of all the various technical and finan- 
cial factors involved. Each is, in other words, strictly a teeh- 
nical and financial problem which requires careful study in- 
dicating economies brought about by a certain investment, of 
which the savings affected by the increased economies repre 
sent a certain earning. Sometimes the balance is in favor of 
isolated power and sometimes of central station power. 

A proper comparison of the two systems of power must in- 
clude the following items, which are very often slighted, mis 
represented or omitted: To the price of purchased power 
must be added the fixed costs of all transforming equipment, 
including cost of at- 
and if an existing plant is superseded, its fixed 
eharges must also be included at full value. 


housing, transformation losses and 


tendance: 


The cost of isolated power should include every item asso 
ciated with the power plant, that is light, heat and power and 
all thereto connected, due reduction being made for use of 
The fixed 
charges on the investment, 12 per cent of its initial value being 


steam for heating and manufacturing purposes. 


sullicient, should include heavy foundation waterways and coal 
handling apparatus along with the other plant equipment. 
It should be 


private industrial plant is of prime importance if central sta 


brought out here that careful design of the 


tion power is to be competed with. In numerous cases of in 
dustrial plants having been pronounced failures, more atten- 


tion was paid toward than 


making the plant attractive 
economical. 

The question of reliability has often been brought up. A 
prime mover is as reliable in an isolated plant as it is in a 
central station, and if the isolated plant possesses more than 
one unit, reliability is not a factor. The prime movers in a 
well run plant are the most reliable parts of the piant. The 
weakest part of a central station system is its distribution, and 
from this source the prospective purchaser of power will ex- 
perience the most inconvenience. 

The authors’ examples of power costs clearly represent 
special cases in which, with study from different aspects, th« 
favor miglit be swung back to isolated service. In the case of 
the dye house, for example, numerous factors are not consid- 
ered. Low pressure steam requires piping much larger than 
does high pressure. A combination of a condensing and ex- 
haust steam turbine will greatly help out the diversity of 
steam and power demand, and at the same time eliminate 
some of the losses in bleeder turbines. 

One of the most important features not mentioned is an ab- 
solutely controllable supply of low pressure or stage exhaust 
steam at some predetermined pressure. That is to say, whether 
or not a low pressure system can be installed in a plant de- 
pends on the amount of low pressure steam to be used, the 
amount of power to be used and the cost of installation of the 
low pressure system, including the additional rates imposed on 
the steam plant by the low pressure system. A suggested 
method of approach is a complete analysis of light, heat and 
power in its every minute detail, including the land occupied 
by the equipment as against the purchased power, where prac- 
tically no space would be absorbed by an isolated plant. 
Further, it is to be specifically recommended that in every case 
power be purchased in the form of energy, that is, on the 
basis of kilowatt-hours used. 


R. J. S. Picorr. The authors conclude that for small power 
plants there is very little chance for the isolated plant to make 
good. In the small plant, the duties for the men operating it 
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rade 
man is very frequently employed, and only works part of his 
time in the power plant, causing the reliability to suffer. 

For a fair comparison between the isolated plant and the 


~ 


are small and cannot occupy their whole time. 


central station another point which must be known is whether 


or not proper reserve is carried in the former. The authors 
state that in few industrial plants is a proper reserve carried, 
and this has been my own experience. Enough engine or tu 
bine power is put in to run the plant when all the machines 
are operating, but no spare units are carried. Such a plant 


is net in a position to be compared fairly with purchased 
power, because it is not as reliable as a central power statior 

[ft the central station carries a 20 or 25 per cent reserve, tli 
isolated plant ought to carry that much, if the reliability is to 
be the same. 

In the cotton industry there is stated to be very little chance 
for the use of exhaust steam, which seems extraordinary. It 
is possible that the temperature demand is such that live steam 
direct to the machines must be used, but it would 
appear well for mill owners to remodel their processes 50 as 
to use low pressure steam wherever possible in place of hig! 
pressure steam. 

In the works where I am now engaged, nearly half the steam 
put through the turbines is employed either in the processes 
or for heating. The power plant has a capacity of 13,000 kw 
In this particular plant, low pressure steam, 15 |b. gage, draw 
W hatever 
required for pressures or heating in the main plant is passed 
on to the with the 


paratively high economy on whatever steam is not used in the 


from bleeder turbines, is supplied. steam 1s not 


condensers, consequent benefit of com 


bleeder system. The steam consumption would be very nearly 
doubled if we were to use high pressure steam drawn from 
the boilers, and condense all the steam sent through the tu 
bines. 

We have remodelled a number of our processes in order to 
make use of low pressure steam; the effect upon kw-hr. cost 
is very pronounced, as the power from bleeder turbines is pro 
duced at 75 to 90 per cent thermal efficiency. The case is anal 
ogous to that of steam auxiliaries exhausting into a feed water 
heater. 

From an inspection of most of the industrial plants which 
make use of steam in processes, it would appear that not suffi 
cient attention is given to the ability of the bleeder turbine to 
furnish steam at a very low cost; and for those who are inter 
ested in the question of private or purchased power for in- 
dustrial works, it would be very advisable to give serious 
consideration to the remodelling of their processes and heating 
conditons, to make as much use as possible of bleeder turbines. 
The growth of sales of this type of turbine in the last two or 
three years indicates that the advantages of low pressure 
steam for industrial purposes are being realized. 


F. J. Bryant. 
when we enlarged the power plant of our cotton finishing 


This problem of exhaust steam came up 


works, where a large portion of the steam generated is used 
for drying. We considered the bleeder turbine very carefully 
and decided that it did not meet our needs. 

We have at present a number of 5 to 10 h. p. “ Twin-angle 
steam engines,” which drive drying machines and serve a dou- 
ble purpose of speed regulator and reducing valve. The part of 
the machine which these engines control consists of a set of 
drying cylinders over which the cloth passes after it has been 
partly dried over steam coils. The steam in these cylinders, 


and the amount of steam in them, depends upon the weight of 
the goods which they are drying and the amount of moisture 
in them. As the engines discharge their exhaust into a header 
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which supplies the cylinders of several machines, very good 
economy is secured. If the pressure falls too low more is ad- 
mitted by a reducing valve, and if it gets too high a safety 
valve lets it off. A turn of the throttle valve speeds up the 
work and lets more steam into the system. All drips and con- 
densations are trapped to a hot well and then returned back 
to the boiler. 

As we now have a surplus of low pressure steam, we are 
considering the substitution of an alternate current motor and 
variable speed transmission for one of the engines, and thus 
cut down the exhaust. 


ArTHuR L. Wituiston. In this paper the author has as- 
sumed that there are three objections to the isolated plant: 
first, the lack of opportunity to use the exhaust steam; sec- 
ond, lack of margin in the plant; and third, lack of reliabil- 
ity. These are serious shortcomings for any plant to have, but 
I think it is important that we should not associate them with 
any particular type of plant. I am sure that we all know cen- 
tral stations that have at least one of these defects; and in 
some instances all three may be present. It is also true that 
isolated plants may be so designed and operated as to have 
none of them. The point that seems to me to need special 
emphasis is the fact that the same high quality of skill and 
judgment that is usually bestowed upon the design of the 
central station is, as a rule, equally important for the isolated 
plant. 

For example, there is not the slightest reason why the iso- 
lated plant should not have as large a margin as is needed. It 
surely is not necessary to go to a central station in order to 
get a wide margin. It may be obtained in any plant. 

Likewise, it is not necessary to go to the central station to 
get reliability. In the isolated plants with which I have had 
experience for the past twenty-three years (which happen to 
have been plants in educational institutions) we have had as 
great a degree of reliability as we could reasonably expect to 
have from central stations. In the last plant, since it was 
started five years ago, we have had practically perfect relia- 
bility. A central station does not always give an absolute 100 
per cent of reliability. 

During the previous discussion it has been pointed out that 
in an isolated plant processes may often be remodeled so as 
to use exhaust steam in place of high pressure steam, and that 
when this is done there is distinct economy in favor of the iso- 
lated plant as compared with the price of power furnished 
from a central station. In educational plants there is little 
opportunity to use steam for special processes, but they do 
use large quantities of exhaust steam for heating. 

Our shop and laboratory buildings at Wentworth Institute 
contain equipment not very different from that found in a 
great many manufacturing plants, and are, for illustration, 
in almost every way quite typical of the small plants in a 
great mahy industries. It is our experience that the exhaust 
steam used for heating alone consumes all, or very nearly all, 
the exhaust of our power plant, for six months in the year. 
There is during the other six months a certain amount of 
waste, but for one-half of the year the only cost of light and 
power is a small depreciation charge for the engine dynamo 
and the renewal of the lamps. A very distinct economy will 
usually be found in favor of the isolated plant wherever con- 
ditions approaching these can be found. 

In a great many instances wrong conclusions have, I think, 
been drawn when making comparisons between isolated plants 
and central stations because persons have relied on data drawn 
from improperly designed isolated plants rather than from 
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the results that would be obtained from well-designed isolated 
plants with thoroughly up-to-date equipment and with all op- 
portunities for economy taken adavntage of. 


CHARLES H. BiGELOw said that in connection with the prob- 
lem of isolated plants, he had had some experience in using 
exhaust steam at a textile plant where there was a large de- 
mand for low pressure steam. A 500 kw. non-condensing tur- 
bine was first installed, and the exhaust steam used from that 
at about 8 lb. pressure. The demands for the exhaust steam 
were very variable, as well as the loads on the turbine; part 
of the time steam would be escaping through the exhaust 
pipe into the atmosphere, and at others the required amount 
would have to be made up through a reducing valve from 
the high pressure line. 

They have since put in a 1000 kw. bleeding turbine, the 
load having increased, and installed a recording steam flow 
The load on the 
turbine was the factory load with a four or five-car traction 


meter on the supply pipe to the factory. 


load superimposed, the latter varying from nothing to 300 
kw. almost instantaneously. 

It was found from the charts that the demands for power 
but the 


varying 


as well as low pressure steam were very variable, 
bleeding turbine holds the pressure steady, at 10 Ib., 
one pound each side of it as shown on the recording chart. 
The broad line is as straight as it could be drawn, showing 
that the regulating mechanism for holding the pressure steady 
in the first stage of the turbine is doing its part of the work, 
although it takes about two pounds variation in pressure to 
make it work. 

Incidentally there is an indicating steam flow meter on the 
supply pipe to the turbine, and this swings trom perhaps 
15,000 to 30,000 Ib. per hour, back and forth, depending on 
the load and the demands for steam. The bleeding turbine 
seems in this case to be solving the problem of supplying a 
variable amount of low pressure steam, without loss to the 


The balance of 


steam passes to the surface condenser through which the cir- 


atmosphere as was formerly the case. the 
culating water flows by gravity from a pond owned by the 
company and under winter conditions operates at over 29 
in. vacuum. The condensate flows over a V-noteh which in- 
cidentally gives a check on the two other measurements of in- 
put and the balance of output. 

In regard to processes for using low pressure steam, there 
is a good deal of tradition in the pressure required for mann- 
facturing processes. What is generally really required is 
temperature, and he wondered whether anything has ever been 
done to superheat low pressure steam when used in manu- 
facturing processes. 


Water N. POLaAKOov. 
figures and curves are based on averages of actual perform- 


In this very interesting paper, the 


ance, but the question is whether what has been done in the 
past is necessarily giving information as to what should have 
been done. 

It has been pointed out in the discussion that in mill plants 
the power plant employes are usually of not very high grade. 
The owners try to hire the cheapest kind of help they can get, 
and in my experience I have found that on an average between 
30 and 40 per cent of the cost of power generation can usually 
be saved merely by a proper method of operation, as it is not 
very uncommon to see firemen in a mill wasting say 5 tons of 
coal a day. 

Comparing cost curves of private and purchased power, and 
assuming that large public utility power plants are also not 
as efficient as they might be, the rate for purchased power 
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will probably be reduced in the future by 20 per cent. on the 
average; whereas, private power cost will also probably go 
down some 50 per cent. In other words, the diltference be- 
tween the costs of private and purchased power, as shown 
in Figs. 1 and 2, will be much more pronounced in the future 
than the authors pointed out from actual experience of the 
past. 


Dan ADAMS. This paper was intended to be a discussion 
of the relative value of private and purchased power, as ap- 
plied to the textile industry only, and the conclusions are not 


Mr. 


Pigott has shown the great savings which can be made from 


applicable to any other industry, such as machine shops. 


bleeder turbines in this latter industry, which is very different 
from the textile industry. 

The chief difference in regard to the heating has been 
Mr. 


there is no demand, or I will say only a small demand, for 


brought out very clearly in Dunean’s paper. Simply 
heating, coincident with the demand for power; and that is 
due to the large amount’of heat liberated from textile mill 
machinery, which I think is peculiar to that industry. 

Prof. Williston mentioned the saving by heating from ex- 
haust in an institution, but the same thing holds true there. 
Of course there is a very large saving from the use of exhaust 
steam for heating in any plant where the demands for power 
or light and heating coincide, such as office buildings or edu- 
cational institutions. 

It was pointed out by Mr. Bryant and Mr. Bigelow that 
there are difficulties in controlling the use of exhaust steam 
in a textile plant, in order to obtain economical results. 
Usually these problems can be solved, and it is a fact that 
textile mills of this character use exhaust steam 


most very 


generally. It was not intended in this paper to discount the 
savings which can be made from using exhaust steam when 
conditions are suitable, but it was intended to point out some 
of the difficulties; and we feel that some expensive mistakes 
have been made when it has been attempted to apply exhaust 
steam to these processes, without an absolutely clear and de 
tailed analvsis of all the conditions. 

Mr. Bigelow also cites the case of the bleeder turbine, which 
is running very suecessfully, and there are many such cases. 
The bleeding of steam through a turbine is undoubtedly very 
economical when conditions are suitable. 

In the case cited in the paper we could not seem to pro- 
luce very economical results by using a bleeder turbine, and 
this was owing to the demand for ex 


relation between the 


haust steam and the demand for power. It was found that 


at times the demand for exhaust steam was more than could 
be bled from a standard bleeder turbine of the right capacity. 
For instance, the power output was 1200 kw. and the total 
demand for steam at times reached 50,000 Ib. per hour. All 
1200 kw. turbine is about 12,000 Ib. 


per hour, which was inadequate. 


that can be bled from a 
Now, if you use a large bleeder turbine for the sake of 
being able to supply exhaust steam, you will necessarily re- 
luce the economy of the turbine, when it is not bleeding, be- 
cause you are then running it at part load economy. 
In this partieular case, there was no use for exhaust steam 


The 


lye house was shut down on Saturday morning, which is quite 


vhatever for something over 10 per cent of the time. 


‘ommon in worsted mill dye houses. The combination of all 
these factors resulted in a very small saving in this case, but 
it does not necessarily follow that it would be so in all cases. 

Mr. Williston mentioned the fact that isolated plants can 
produce power as reliably as central stations, and this point 


vas also brought out in the paper, that isolated power is ab- 
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solutely reliable if the isolated plant has suflicient relay ca- 
that if 
plants are provided with relay capacity, the investment charges 


pacity. It should be remembered, however, small 


run up very fast and the cost of power then approximates or 
exceeds the cost of purchased power. 

Mr. Polakov brings out the point that the private power 
cost given in the paper is subject to material reductions. 
While it is true, as he states, that industrial power plants can 
on the average be improved very materially, this is less true 
of the textile industry than of most 


industries. In other 


words, I believe that the textile mills have devoted more at- 


tention to the economical generation of power, and this is 


perhaps due to the fact that they are very large consumers 


ot power. 


THE ENGINEER AND THE BUSINESS OF 
FIRE INSURANCE 

BY JOSEPH P. GRAY,! 

Non-Member 


: large Factory Mutual Companies are today, almost 


without exception, managed by engineers who were edu- 


BOSTON, MASS. 


cated and trained in their professions. The engineer’s connection 
with the fire insurance business was first brought about by 
changing conditions in the manufacturing field, which demon- 
strated the need of more scientific methods for the prevention 
of loss by fire. Previous to 1880 or 1885, the fire insurance 
business had been carried on wholly, even by the management 
of the Factory Mutual Companies, in an empirical manner. 
The management of the Stock Insurance Companies devoted 
little or no attention to questions relating to construction and 
protection of property. Their efforts were devoted entirely to 


trving to estimate or guess what was the hazard connected 


with a particular piece of property and to obtain from the 
owners a sufficient amount of premium not only to cover the 
hazard, but also to protect the company against losses incurred 
on other property where their guess had not been correct. 

The management of the Factory Mutual Companies was of 
a somewhat broader character. Their efforts had been devoted 
largely to advising their members how to care for their prop- 
erty and to giving them what advice they could on how to 
At that time, the 


fire hazard connected with manufacturing was much less than 


protect themselves against the fire hazard. 


at present, due to slower running machinery, less haste for 
product, and lack of volatile oils. The fire protection at the 
mills was of a rather primitive character, consisting of a few 
standpipes, to which hose was attached, and to which were 
connected foree pumps of limited eapacity, usually located 
inside the mill. In some cases perforated pipe sprinklers had 
heen provided over the more hazardous portions of the prop 
erty. 

[ must make one exception to my statement that, previous 
to 1880, the fire insurance business had been carried on wholly 
in an empirical manner. That exception was in Lowell, and 
Francis, the father of hydraulie eng 


1850. the 


an engineer, James B. 
neering in this country, was responsible for it. In 
ten corporations located in that city formed a mutual agree 


ment for the payment of all losses incurred by fire. This 


mutual agreement, which was really an insurance company in 


Mr. 


} 


itself, was in effect for thirty-seven years. Francis, who 


1 Pres. Boston Manufacturers Mutual Fire Insurance Co. 

Presented at the Annual Meeting of THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS, New York, December 1915. Pamphlet coples 
without discussion may be obtained; price 5 cents to members, 10 
cents to non-members. 





210 THE ENGINEER AND THE BUSINESS OF FIRE INSURANCE, JOSEPH P. GRAY 


at that time was engineer and agent of the power company in 
Lowell, which in turn was owned by the ten corporations in 
question, was given full power to lay out what protection, in 
his opinion, the mills needed, and to adjust all losses which 
He made a scientifie study, the first of its kind, of 
the question of fire prevention in mills. 


occurred. 
Under his direction, 
a large reservoir was constructed on Belvidere Heights and 
was connected by 12-in. pipes with the hydrant and standpipe 
systems in all the mill yards. He also had a series of tests 
made of the flow of water in small pipes and through small 
orifices. From the results obtained, a scientific system of per- 
forated pipe sprinklers was devised, and the mills were 
equipped with it. Mr. Francis’ efforts were to such good 
effect that the average yearly fire loss during the period of 
thirty-seven years that the mutual agreement was in effect was 
only five cents on each one hundred dollars of capital stock 
of the corporations covered by the agreement. As the prop- 
erty value was largely in excess of the capital stock, the actual 
loss per hundred dollars of value was even less than five cents. 
I think it can be truly stated that Mr. Francis, in addition to 
being the father of hydraulic engineering in this country, was 
also the father of fire prevention. 

In 1878, Edward Atkinson assumed the presidency of the 
3oston Manufacturers Mutual Fire Insurance Co. He very 
soon realized that the changing conditions in manutacturing 
required a more scientifie study of the fire hazards connected 
with it than had been given in the past. He also realized that 
better means must be provided for the extinguishment of fires, 
which, due to manufacturing operations, were constantly oc- 
curring in our manufacturing plants. 

Fires had been very disastrous in woolen and paper mill 
plants, resulting frequently in the complete destruction of the 
plants. Many insurance companies were reluctant, and some 
refused to grant any insurance on these two classes of prop- 
erty. The investigations which Mr. Atkinson instituted re- 
sulted in determining that the cause of the trouble in woolen 
mills was largely, if not wholly, due to the character of the oil 
used in oiling the stock, and in the paper mills was due largely 
to fires which originated from hot bearings located in dark and 
badly constructed basements. He then employed Professor 
Ordway, of the Massachusetts Institute of Technology, and 
one of the leading chemical engineers of the country, to make 
a thorough investigation of wool and lubricating oils. Pro- 
fessor Ordway’s investigation was a most complete one and 
resulted in new types and mixtures of oils for use in oiling 
wool stock. Safer types of lubricating oils, also better meth- 
ods of using them, were devised by Professor Ordway. His 
report was submitted to the manufacturers of oils, with the 
request that they carry out the suggestions contained therein. 
Further, it was printed and distributed to the members of the 
Mutual Companies with the request that they buy only such 
oils as it advocated, and that they send samples of such oils 
to the insurance company for test. The final result of Pro- 
fessor Ordway’s work and the putting of his recommendations 
into effeet by Mr. Atkinson was the bringing of the woolen 
mill into the class of preferred risks and reducing largely the 
hazard of fire due to friction of machinery in paper mills, 
metal works, and other places where heavy losses had occurred 
from hot bearings. 

At about the time that Mr. Atkinson assumed the executive 
management of the Factory Mutual Companies, electric light- 
ing was invented and are lights had been installed in some of 
the mills, the current being conveyed to the lights over bare 
copper wires. Realizing the hazard connected with this 
method of lighting, Mr. Atkinson employed the best electrical 
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talent available to make a study of the problem. The result 
was the first set of rules for electric wiring ever devised. 

The automatic sprinkler had been invented just previous to 
Mr. Atkinson’s entering the field of fire insurance. Investiga- 
tions instituted by Mr. Atkinson clearly demonstrated the 
value of that piece of apparatus for extinguishing fires. At 
the time there was only one sprinkler construction company, 
and the pipe sizes adopted by that company were much too 
small and wholly inadequate. Many of the mills were equipped 
with a type of fire pump which was constantly failing. Fire 
hose was also proving defective. 
with the Factory 
Mutual Companies at this time was made up of men who, 


The Inspection Department connected 
while they had an excellent knowledge of manufacturing oper 
ations, had but little or no experience along engineering or 
scientific lines. It was evident to Mr. Atkinson that the de 
partment should be reorganized along engineering lines. One 
of the first men brought in by Mr. Atkinson, and one to whom 
the suecess of the department’s reorganization was largely 
due, was John R. Freeman. 

Scientific investigations were made of all 


kinds of ap 
paratus. Specifications for the Underwriter fire pump were 
devised and put into effect to such an extent that to-day that 
pump is the standard fire pump the world over. Rules and 
requirements for installation of automatic sprinkler apparatus 
were also laid down. A laboratory was organized for the test 
ing of all kinds of apparatus, this laboratory being the first 
of its kind in the world. Mr. Atkinson lived long enough to 
see this inspection department become the largest and most 
successful one in the world, and he is largely, if not wholly, 
responsible for bringing the engineer into the insurance field. 

The great success attending the work of the engineers in the 
Inspection Department resulted, as changes were made in the 
management of the companies themselves, in the transfer of a 
number of these engineers to executive positions, until to day 
the executive management of nearly all of these companies is 
in the hands of engineers. 

The fire insurance business of the country is today in a 
much safer condition than it ever had been in the past. It 
will, I think, be acknowledged that this condition has been 
brought about by the work of the engineer, and his influence 
upon the insurance business of the country is greater to-day 
than ever. 


In the manufacture of brass and brass products, the weight 
of the finished product leaving the plant is much less than the 
total weight of copper and zine entering. A small part of 
this discrepancy is due to the unavoidable oxidation of the 
metals in melting, but by far the largest part of the loss is in 
the form of metallie particles of copper, zine and brass. These 
losses occur principally at three points in the process: (a) in 
the casting-shop ashes; (b) in the slags from furnaces melting 
scrap brass; (c) in material spilled on the floor throughout 
the manufacturing process. The amount of these products in 
some plants is nearly 100 tons per 24 hours. 

In general the problem of reclaiming this metal has been to 
free the metal from adhering slag and separate it from the 
associated slag, coal and cinders. 
appears simple. 


On its face, this problem 
That it is not simple, however, is attested by 
the concentrations of fine metallic particles in the sewers and 
stream beds of the New England brass manufacturing districts. 

In the February A. J. M. E. Bulletin are described tests car- 
ried out on a Hardinge conical ball mill for grinding the slag 
while allowing the brass to be separated by screening. 
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FOUR-WHEEL TRUCKS FOR 
PASSENGER CARS 


BY ROY V. WRIGHT, NEW YORK 


Member of the Society 


HE Pennsylvania Railroad uses four-wheel trucks under all 

of its passenger coaches, although the P 70 class, 70 ft. in 
length and having a seating capacity of 88, weigh light from 
118,000 to 122,000 lb.; loaded with passengers they 
about 135,000 lb., and never more than 140,000 Jb. 


It is the standard practice on that system to use sueh 


weigh 


trucks under all passenger equipment cars weigh- 
ing less than 120,000 to 125,000 Ib., except for so- 


called load carrying cars, including baggage-express, 


\ 


under bodies weighing more than 85,000 Ib. and many of them 
using six-wheel trucks under bodies weighing even less than 
this. 

In designing the trucks for a passenger coach four features 
must be kept in mind, and generally in the following order as 
to importance, although there may be some question as to the 
relative value of the last two. 

a They must be designed for safety. 


b They must ride smoothly, for travelers are particular as to 


} 


this in these days and will desert a road with rough riding 
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ki 1 OriGiINAL Four-WHEEL 
STeEL PAassencer Car Truck 
Berore APPLICATION OF Fic. 2 


CLASP BRAKES 


weight of the bodies of the Pennsylvania P 70 coaches—and 


these are now standard on that system—varies from 93,000 to 
96,000 Ib. 


much weight in passengers and hand baggage as coaches on 


It is assumed that these cars regularly carry as 


other roads, inasmuch as they seat 88 persons, or several more 
than the maximum provided for in the standard coaches of 
most roads. It is the practice on the great majority of rail 
roads to use six-wheel trucks under coach bodies weighing much 
less than this, comparatively few roads using four-wheel trucks 
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RIGINAL STEEL PASSENGER Car TRI 


ears 1f a competitor furnishes better service. With heavy 

steel cars operated in long trains at high speed and with 

the locomotives taxed to the limit of their capacity, it is 

difficult to operate and brake the trains without occasional 

roughness and jolts, and a factor such as truck design 

eannot be allowed to contribute further to the rough 
riding. 

e The weight of the truck must be kept to a minimum if for 
no other reason than the effect on the cost of conducting 
transportation. 

d The truck should be designed with a view to keeping the 


cost of maintenance as low as possible. Here, as in the 
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requirement for safety, it is desirable to have as few parts 
as possible and of simple construction. 

How does the four-wheel truck meet these requirements 
under the heavy passenger equipment on the Pennsylvania 
Railroad? 

a The four-wheel truck of modern steel construction which 
has been in use on that system for a number of years has given 
splendid satisfaction so far as safety is concerned. As on 
other roads, some trouble has been experienced with hot boxes 
and it was at first thought that the journal bearing area was 
too small. The use of large bearing areas does not ‘seem to 
have materially improved conditions and it is believed 
that the difficulty is entirely due to dirt or gritty matter enter- 


now 
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base (7 or 8 ft. as compared with 10 to 11 ft. for the six-wheel 
truck) will ride less easily than the six-wheel truck. With 
coil springs over the journals, elliptical springs under the 
bolster, and provision for lateral motion of the bolster, it 
would seem that there ought not be much difference in this 
respect. 

Experiments show that much of the rough riding or jolting 
on passenger coaches has been due to the method of anchoring 
The unbalanced 
forces in the truck when the brakes are applied tend to tilt 


the top of the dead lever to the truck frame. 


the truck frame out of horizontal alignment, thus causing a 
“jerky” action. By anchoring the dead lever to the body 
underframe this is eliminated. This development is compara 
tively recent and affects the six-wheel as well 
as the four-wheel truck. The effect of anchor 
dead 


possibly been more noticeable on the four-wheel 
truck, because 1— to 


ing the lever to the truck frame has 
1 dead levers are used, 
resulting in a greater pull on the frame than 
in the case of the six-wheel truck; then, too, th 











resisting moment is less because of the shorter 


wheel base of the four-wheel truck. This im 
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Four-WHEEL STEEL 
TRUCK; PENNSYLVANIA RATLROAD 


PRESENT STANDARD 


ing the journal boxes. The problem then becomes one of im 
proving the journal box lid and dust guard to prevent this, 
rather than to increase the diameter or length of the journals. 

There has been no breakage of axles, except for three cases 
due to defeetive material when the first steel trucks were intro 
duced many years ago. No physical weakness has developed 
in any of the parts in the ten years the trucks have been in 
service, so that as far as safety is concerned there can be no 
question. The possibility of accident would seem to be less 
with the four-wheel truck because of the smaller number of 
parts required. 

b There seems to be a feeling on the part of some mechan- 
ical engineers that the four-wheel truck, with its shorter wheel 
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provement has been patented. 

c There is a wide variation in the weights of 
different types of steel passenger ear trucks, 
but it is probably tair to state that a pair of 
four-wheel trucks will weigh from 10,000 to 
15,000 Ib., or more, less than a pair of six-wheel 
trucks having the same carrying capacity. In 
other words, for the same total weight of car 
the one with four-wheel trucks will carry 10,000 
to 15,000 lb. more lading or body weight, or 
with the same weight of body the total weight 
of the car with four-wheel trucks will be from 
10,000 to 15,000 Ib. less than the one with six 
wheel trucks. For a car weighing 120,000 Ib. 
and equipped with four-wheel trucks this means 
from 8 to 11 per cent in total 
weight as compared with what it would be it 


a saving of 
six-wheel trucks were used. On most roads it 
is the practice to carry car bodies weighing 
more than 85,000 Ib. on six-wheel trucks, which 
weigh fully 15,000 lb. per ear more than four 
wheel trucks. A locomotive that can haul eight 
cars equipped with such six-wheel trucks over 
a given division will haul nine cars of the sam 
seating capacity having four-wheel trucks 
saving much to be desired. 
— d Roughly speaking, the cost of maintenance 
of a steel passenger car truck may be said t« 
he very nearly in proportion to the number of 
its wheels and axles, those with the brake shoes 
being the parts subjected to the greatest wear and requiring 
frequent repairs and renewals. While no exhaustive data ar 
available as to the comparative cost of repairs and maint: 
nance of six-wheel and four-wheel trucks of the same carry 
ing capacity, they are said by those who have checked thes: 
costs to be at least 50 per cent greater for the six-wheel truck 
As a partial check on these conclusions, it is proposed to 
review briefly the development of the four-wheel steel truck 
for passenger cars on the Pennsylvania Railroad. From the 
outset and throughout this development the aim has been to 
reduce the number of parts to a minimum and make the con- 
struction as simple as possible. 


In designing the first four-wheel steel trucks in the early 











Marcu 
1916 


part of 1905, it was aimed to use them under the largest coach 
possible and keep within the M.C.B. load limits for 5-in. by 
9-in. axles. Shortly after the trucks had been placed in serv- 
ice, three of the axles broke in the wheel seat where the stress 
is least. Investigation finally showed that the breakage was due 
to defects in manufacturing caused by a faulty furnace which 
had been discarded shortly after these axles were made. In 
the meantime, however, as a measure of absolute safety, it was 
decided to increase the axles on existing cars 1 in. in diameter 
and on new cars to go to the next larger size standard M.C.B. 
axle, the 5!-in. by 10-in. 


length of journal was afterward increased to 11 in., although 


Secause of hot box troubles the 

experience has since indicated, as previously noted, that the 

trouble was probably due more to dirt getting into the journal 

box than the lack of journal bearing area. 
ll-in. Journal is now standard for all four-wheel and six- 
heel trucks. 


In going from the wood to the steel construction spring 


The 5%%-in. by 


planks, axle guards and brake beams were done away with, 
the brake levers being attached directly to the brake heads. 
Hach side frame was formed of two 10-in. 20-lb. channels, with 
the tlanges turned inward and forming a box girder construe 
ion. The channels were spaced so as to measure 9 in. overall. 
lus was done to provide sufficient strength for resisting the 
lateral stresses, a requirement which has been overlooked in 
some designs. To check or limit the lateral motion or swaying 
of the bolster a spring arrangement was used, as shown in the 


lrawing (Fig. 2). 


The subsequent use of clasp brakes made it necessary to 


modify this design somewhat. Fig. 2 shows the details of this 
modified design, which in general is practically the same as the 
original design, other than the braking arrangement, except 
for changes in the end construction of the frame to provide 
for the The detail of the 


struction is shown in Fig. 1. 


outside brakes. original end econ- 
The end rail in the ecriginal de- 
sign, Which was formed of a 3¢-in. plate pressed in the form of 
an inverted U, 6 in. in width, was changed to make room for 
the brake levers. The outside brakeheads in the case of the 
clasp brakes are attached to the lower ends of the brake levers, 
which are anchored at the top to castings riveted to the ends 
of the side frames. A 6-in. channel with flanges turned down- 
ward connects these castings and forms the end rail. It was 
also necessary to add brakehead tie bars because of the impos- 
sibility of connecting the tension rods for the outer brakeheads 
direct to the brake lever. It should be noted, however, that 
this brakehead tie bar is a simple rectangular bar and that the 
brake tension rod connects to it as close to the brakehead as 
possible. Obviously the weight and the cost of maintenance 
of this tie bar is much less than for a brakebeam where the 
All of the brake levers, in- 
cluding the dead and live levers, are of the same size and 
interchangeable except for drilling. 


force is applied at the middle. 


The peculiar form of the outer brakehead is noticeable. In 
the first application of the clasp brakes the ordinary type of 
brakehead was used with springs to hold it balanced when 
hanging loose. These springs were difficult to maintain and 
were done away with by redesigning the brakehead and adding 
the tail piece. When the brakehead hangs loose this tail piece 
rests against a casting which is riveted to the underside of the 
end rail. When the brake is applied there is a clearance of 
4 in. between the brakehead tail piece and the rest. This de- 
vice has given most satisfactory results. 


The next development was a modification of this design to 
‘rovide for the application of a motor for use under motor 
To do this it was found necessary 


ars on electrified divisions. 
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ft. to 8 ft. 6 in. Transoms 


were also added to support the lip of the motor and the bolster 


to increase the wheel base from 7 


design was modified slightly; otherwise the same parts wer: 
used as in the original design. 

The next development was a radical one, the box girder side 
frame being replaced by a Bethlehem 10-in. 54-lb. H-beam, 
thus simplifying the design as to construction by reducing the 
number of parts and still providing suflicient moment to resist 
the side stresses. As shown in Fig. 3, the journal box pedestal 
casting has a projection to which the top of the lever for the 
outside brake is anchored and which also supports the end 
rail, a 6-in. H-beam. The H-beam which forms the side frame 
has its lower flange and web cut away over part of the journal 
box pedestal casting and is strongly riveted to it through both 
the upper and lower flanges. The casting which was formerly 
used on the end rail to balance the brakehead was replaced 
by a steel clip which is sprung over and welded to the lower 
flanges of the end rail. 

Another noticeable change was the shortening of the bolster 
hangers, thus limiting the amount of side swing and making it 
possible to do away with the complicated spring mechanism 
which was formerly used to check and limit the lateral motion 
of the bolster with the longer hangers. Before making this 
change, the springs were gradually blocked and finally wedged 
solid on a number of the cars. As this had no noticeable effect 
on the smooth riding, it was decided to discard the springs 
entire ly. 

The more important of these changes, that is, the side frame 
construction and the change in the hanging of the bolster, were 
first made on four-wheel trucks for suburban cars, several hun 
built. These trucks, 
lighter construction than those used under the standard coaches 
The details of this 
under standard coaches 


dred of which were however, were of 
and are not considered in this discussion. 
improved truck as designed for use 
are shown in Fig. 3. 

The paper concludes with a description of a modification of 
this standard truck made necessary by the Philadelphia-Paoli 


electrification of the main line of the Pennsylvania Railroad. 


DISCUSSION 
Geo. R. Henperson (written). In reading Mr. Wright's 
very interesting paper, the writer’s thoughts followed the 
abandonment of the equalizers which for so many years were 
considered necessary for easy riding, especially on rough track. 
It is well known that the Pennsylvania track is nearly perfect 
and it is a question whether these trucks and loads would be 
satisfactory on average track. This accounts for a considera- 
ble saving in weight, as the equalizer and spring seats were 
quite massive for heavy cars. 

It is still the practice of many roads to use equalizers under 
tenders of passenger locomotives and also under high speed 
electric cars, and it is an interesting question as to just how 
far we can go in this respect and still not interfere with the 
comfort of the passengers. The condition of the track is a 
very important part of the problem in the writer’s estimation 


and should not be overlooked when considering this question. 


S. G. TuHomson said that the clasp brake as used on the 
Philadelphia and Reading Railway, to-day, was giving most 
excellent satisfaction, and has done so ever since it was devel- 
oped. One hundred and fifty or more cars have been in service 
for a number of years, and little or no difficulty has been 
experienced. The brake is highly efficient and the stops seem 
to be very much easier and shorter than with the single shoe 
and higher brake-shoe pressure. 
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In regard to the question of journal lubrication, he had 
found that at 80 or 90 miles per hour, some trouble was expe- 
rienced from hot boxes. Careful readings of journal box 
temperatures seemed to indicate that the temperatures build 
up during closely consecutive runs, the wheels and journals 
not having had time to cool down before the return trips. 
During the rush season it was often necessary to schedule cer- 
tain ears for six trips per day, equal to 300 miles or more. 
The cars were all-steel, weighing about 118,000 Ib., which seem 
to be, in his judgment, about the limiting weight for four- 
wheel trucks at these high speeds, particularly where they 
are closely consecutive. 

He thought, therefore, that the factor of speed seems to have 
a fundamental bearing on the question of the use of the four 
or six-wheel trucks on modern passenger equipment, and that 
the four-wheel truck should prove entirely satisfactory for 
anything less than the weights or high speeds on consecutive 
trips as has just been mentioned. 


L. R. Pomeroy said it was astonishing how much money 
railroads spend to get another car on a train, to be hauled 
with the same engine, where the cost is more than it would be 
to run ears with logical trucks. He thought it was quite true 
that six-wheel trucks have been developed more generally in 
the West, and it is only in recent years that they have become 
general on ordinary passenger coaches. 

In the West some of the reasons why the six-wheel truck 
was adopted on cars which would now be considered light were 
the very light gravel ballast, light rails (from 60 to 70 lb.), 
and east iron wheels. 

He presented the following figures of weights of four and 
six-wheel steel trucks under steel cars: 

Four-wheel trucks on the Harriman Lines, 5 x 9 journals; 
weight 26,500 lb. complete. Western Pacifie, 54 x 10 jour- 
nals; 31,120 lb. complete. Barney & Smith special built-up 
truck, similar to the Atlantic Coast Line, 5 x 9 journals; 27,- 
600 lb. complete. N. Y., N. H. & H. R. R. standard trucks, 
31,400 lb. complete. 

Six-wheel steel trucks on the Harriman Lines, 5 x 9 jour- 
nals; 42,000 lb. complete. Rock Island, 5 x 9 journals; 41,220 
lb. complete. Commonwealth, 5 x 9 journals; 40,900 lb. com- 
plete. Pullman standard truck, 5 x 9 journals; 43,720 Ib. com- 
plete. New York Central latest form of steel truck, 45,000 Ib. 
complete. The latter weighs considerably more than the aver- 
age of the others, and is partly accounted for by being equipped 
with clasp brakes. Barney & Smith built-up truck, 5 x 9 jour- 
nals; 42,000 Ib. complete. Canadian Pacifie trucks under 70- 
ft. diners, 41,200 lb. complete. Canadian Pacific under sleep- 
ers 72 ft. 8 in. long, 40,900 lb. complete; under sleepers 70 ft. 
3 in. long, 41,800 Ib. complete; under sleepers 74 ft. long, 41,- 
800 lb. complete. 

He did not think that even under ordinary conditions of 
service, there is any justification whatever for a six-wheel 
truck under a suburban ear, and yet a great number are run- 
ning on these trucks. He said he had never yet come across 
a 70-ft. ear of the ordinary passenger coach type where the 
six-wheel truck was justified with the track in use to-day. 

The Wabash has a 60-ft. all-steel mail car, 5 x 9 journals, 
six-wheel trucks, total weight 124,000 lb. The trucks weigh 
42,000 lb. With four-wheel trucks, 27,000 Ib., the total weight 
would be 109,000 lb. We have a great many cars that weigh 
as much as 124,000 Ib. running successfully with four-wheel 
trucks. 

There are two classes of six-wheel steel passenger cars on 
the New York Central, the earlier form with equalizers, in con- 
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nection with Commonwealth frames, and the latter with half 
elliptic springs over boxes and short equalizers between the 
springs. The total weight of the car is 142,000 lb. and that 
of the six-wheel trucks 42,000 lb. With four-wheel trucks the 
total weight would be 127,000 lb. There are a number of cars 
of no greater weight running to-day on four-wheel trucks. 

On the 63-ft. 78-passenger cars of the Central Railroad of 
New Jersey, Commonwealth trucks, with 5'2 x 10 journals, 
are used. The total weight is 115,800 lb. With six-wheel 
trucks the total weight would be 131,800 lb. 

The body of the N. Y., N. H. & H. R. R. 1914-schedule 70- 
Add the weight of a 
six-wheel truck, 42,000 lb., and the total weight would be 131,- 
000 Ib. In later cars the four-wheel standard type truck was 
substituted. The heavy four-wheel truck weighs 31,400 lb. and 
has a 515 x 10 journal, and it brings the total weight of the 
ear to 121,400 lb. on four-wheel trucks. 


ft. 88-passenger car weighs 89,000 lb. 


These ears are giving 
excellent satisfaction in respect to freedom from hot boxes, and 
comfortable riding. 

The Grand Trunk composite steel frame wood finish ear, 74 
ft. long, seating 97 passengers, weighs 137,000 lb. Deducting 
the weight of the six-wheel truck, 40,000 Ib., leaves 97,000 Ib. 
Adding the weight of the four-wheel truck, 27,000 lb., makes 
124,000 Ib. 
four-wheel truck. 

The total weight of the Union Pacific 69-ft. steel truck bag- 
gage ear is 106,000 lb. 
122,000 Ib. 

The Postal 60-ft. four-wheel truck car has a total weight of 
111,600 lb., which would be increased to 127,600 with the six 
wheel truck. 

The Lehigh Valley has a steel well flat car, with a capacity 
of 220,000 lb. The light weight is 91,900 lb., making the total 
loaded weight 311,900 lb. The ear has a six-wheel truck, with 
6 x 11 journals, and yet the ratio of total weight of the car 
against the projected area of the journal is only 475. 

The Santa Fé has a 70-ft. 83-passenger all-steel car which 
weighs 134,000 lb. and has six-wheel trucks; with four-wheel 
trucks it would weigh 118,000 Ib. The 70-ft. 76-passenger 
chair car on the same road weighs 136,000 Ib. and has six- 
wheel trucks; with four-wheel trucks it would weigh 120,000 
lb. It will be seen, also, that these cars could be properly 
put on four-wheel trucks. 


Those figures are well within the capacity of the 


With six-wheel truck it would weigh 


Gro. W. Rink. I would ask Mr. Thomson whether the type 
of truck which gave trouble with hot journals was that with 
the coil spring over the journal box. We had this type of 
truck’ in service on twenty-eight 63-ft. passenger cars weighing 
101,400 Ib. The trucks had 5% by 10-in. journals and clasp 
brakes and weighed 14,500 Ib. each. 

The wheel beam is made up of an eye beam and two chan- 
nels and the transoms of cast steel riveted to the wheel beam. 
The elliptic springs are carried in a cradle suspended by U- 
shaped spring hangers. Pedestals are of cast steel, riveted to 
wheel beams, and are provided with spring pocket. On trucks 
of this type it is very essential that holes be reamed and the 
rivets fill the holes, otherwise there will be trouble in mainte- 
nance. 

We had a number of cases of hot journals on these trucks 
when first placed in service. There is a tendency in this con- 
struction to so distribute the pressure on top of box as to cause 
an excess pressure per square inch on the journal bearing. 
We also found a strong tendency for the journal boxes to 
bind in such a manner that they were thrown in or out, due to 





1 Railway Age Gazette, August 16, 1912, p. 279. 
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the action of the coiled spring over the box, resulting in ex- 
cessive wear of box flange and pedestals. 
trouble from loose rivets. 

We are now using on our 63-ft. steel coaches and combina- 
tion cars, weighing 116,000 Ib. and seating 78 and 51 passen- 


vers respectively, a cast steel truck’ with 5! 


This truck also gave 


by 10-in. axle, 
and with wheel beams, transoms and end sills east in one piece. 
The truck weighs 16,100 lb., and with generator and truck sus- 
pension 17,600 lb. These trucks have cast iron pedestals of 
heavy pattern bolted to the wheel beams, and have the long 
equalizer with coil spring adjacent to the journal boxes and 
the same type of clasp brake as used on the built-up truck. 
We do not use the same type of clasp brake as used by the 
Pennsylvania Railroad, but use standard brake beams. 

These trucks ride very smoothly and seldom have heated 
bearings. We now have 126 steel coaches in service with this 
truck giving excellent results, fully complying with the four 
important features as mentioned by the author—safety, smooth 
riding, minimum weight, and low cost of maintenance. 


ALPHONSE A. ApLER asked whether, in ear truck journals, 
the resistance of friction is dependent on the load, or whether 
it is possible to so adjust the load that there is perfect film 
lubrication and the resistance is only proportional to the size 
of the journal. 


Ek. B. Karte said that while they have made several attempts 
to design a six-wheel motor car truck, they have not arrived at 
a design which is satisfactory from either a mechanical or an 
electrical standpoint, and he did not know of any six-wheel 
motor car trucks in high speed service. 

C. D. Younc. Railroads have been too prone in recent 
years to use six-wheel trucks, based upon their experience with 
four and six-wheel trucks in the days before the advent of 
the steel truck. Due to the flexure in the wooden trucks it 
was necessary to go to the six-wheel truck. As far as the 
probable cost and maintenance are concerned, due to the fewer 
parts, the four-wheel truck is preferable to the six-wheel truck, 
provided it gives satisfactory service. 

With the use of the steel truck the total weight which will 
be satisfactorily carried on the four-wheel truck ear can be 
materially increased. Ninety-eight per cent of the railroads 
in this country use four-wheel trucks under heavy passenger 
locomotive tenders, with axle loads as high as 45,000 lb., yet 
when a passenger car is designed there is hesitancy about put- 
ting 31,000 Ib. on the same axle. 

To ascertain what effect on the train resistance the two extra 
axles of the six-wheel truck car would have, we took the same 
car bodies in a train of 10 cars and compared the resistance 
of the train when carried on four-wheel trucks, similar to that 
illustrated in the paper, with that when these cars were carried 
on the six-wheel standard trucks of the Pennsylvania Railroad. 
The trains were run at 35, 50 and 65 miles per hour. Three 
round trips were made and the resistance of the cars was ob- 
tained. It was found that 13 six-wheel truck cars offered the 
same resistance as 14 four-wheel truck ears; in other words, if 
on a train of 13 cars the equipment is changed from six-wheel 
trucks to four-wheel trucks, one more four-wheel truck car can 
be hauled without increasing the resistance over that of the 13 
six-wheel truck cars. 

The author shows the development of the clasp brake for the 
four-wheel truck cars, which came about as a result of clasp 
brakes used on the Philadelphia & Reading Railway. In this 


2 Railway Age Gazette, Mechanical Edition, December, 1914, p. 627 
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connection, two or three points which were brought out in a 
series of tests made by the Pennsylvania Railroad of clasp and 
single shoe brakes, are of interest. 

The single shoe brake has a total weight of 3682 lb. per 
ear and the movable parts weigh 3084 lb. The clasp brake 
has a total weight of 4433 lb. per car, the movable parts weigh- 
ing 3152 lb., showing an increase in total weight of the clasp 
brakes of 24 per cent. It was developed in our tests that it 
was desirable to have as low weight in the moving parts of the 
brake rigging as possible to overcome the effect of inertia on 
the first application of the brakes, for obviously the heavier 
the moving parts the more inertia and the longer it takes to 
get full braking pressure at the wheel with a given pressure 
in the brake cylinder. With equal weights of movable parts, 
it would be expected that full braking power would be de- 
veloped as quickly with the clasp brake as with the single shoe 
brake, but for a given braking power a higher coefficient of 
brake shoe friction is obtained with the clasp brake car and, 
therefore, the stops are shorter than with the single shoe brake 
car. 

To illustrate this, at 60 miles an hour with 125 per cent 
nominal braking power the clasp brake car made a stop in 
808 ft., probably the shortest stop ever made on a passenger 
ear under that braking power. The corresponding stopping 
distance for a single shoe is about 1250 ft., so that with 24 
per cent inerease in weight of brake rigging there is, with the 
clasp brake car, a much larger per cent decrease in the stop- 
ping distance. 

Another point which cannot be ignored is that the use of 
the clasp brake is economical in brake shoe material. A series 
of road tests of brake shoes shows a saving in brake shoe ma- 
terial of about 30 per cent with clasp brakes over single shoe 
brakes. 

In reply to Mr. Adler, the friction of the journals of a car 
running at 50 miles an hour offers such a small resistance com- 
pared with the resistance due to wind, flange, oscillation and 
other causes, that it has a small value in any empirical formula 
used to determine total resistance. 

THe AvuTHOR. Six-wheel trucks are used extensively and 
there must be good reasons for this. These reasons have not, 
however, been brought out in the discussion. It is a severe in- 
dictment of the mechanical departments of our railroads if the 
use of six-wheel trucks under modern railway equipment has 
simply come about beeause in the days gone by, when wooden 
trucks were in use, it 


found desirable to use six-wheel 


trucks under much of the equipment. 


was 


Mr. Henderson’s discussion brings up a point which might 
account for the use of the six-wheel truck in the Far West, 
and that is that where road conditions are poor, there is a 
possibility that the six-wheel truck may ride more easily. On 
most of the sections of the roads in the East which still have 
poor roadbeds, old light wooden cars with four-wheel trucks are 
used. There is, however, a grade of track between the mag- 
nificent roadbed, which we have on the high traffic eastern 
lines, and the very poor condition ; and, generally speaking, on 
that kind of track the four-wheel trucks ride just as easily as 
do the six-wheel trucks. 

The latest type of standard four-wheel passenger car truck, 
modified for use under motor ears on the electrified district of 
the Pennsylvania Railroad at Philadelphia, is illustrated in the 
paper, and it is interesting to note how skillfully the designers 
have taken advantage of the standard design and modified it 
only slightly to allow for the motors, which are the largest thus 
far used under motor cars. 
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THE FLOW OF AIR THROUGH 
PLATE ORIFICES 
BY ERNEST O. HICKSTEIN, STAPLETON, N. Y. 


THIN 


Junior Member of the Society 


F hee paper reports an interesting and instructive inves- 

tigation made by a Junior Member. It bears the dis- 
tinction of being the Junior Prize paper for 1915, and is the 
first paper to receive a prize from the Society, the fund from 
which it was awarded having been established in 1914. 

This paper describes in some detail the methods used by a 
large pipe-line company in the Mid-Continental field in the 
calibrating of its orifice meter dises. 

An orifice meter consists of a calibrated disc in a pipe-line, 
with pressure line connections running to two indicating or 


recording gages; one gage is for measuring the static pressure 
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Fic. 1 ActTuaL AND THEORETICAL RISE AND Fait OF HOLDER, 
UNDER TEMPERATURE CHANGES. First 24-Hr. Test 


of the flowing gas and the second the differential drop of 
pressure across the orifice dise. 

The dises tested are machined out of quarter-inch boiler 
plate. The edge of the orifice is flat for »; in. and bevelled 
at 45 deg. for the remainder of the thickness. The dise is in- 
serted in the flange union with the bevel facing the outlet side. 

The ordinary practice in orifice meter installations is to have 
the gage line connections right at the flange, that is, the inlet 
and the outlet pressures are taken within an inch or two of 
the orifice dise. In this particular, the meters of the type 
tested show a departure from common practice. The high 
pressure connection was 214 times the diameter of the pipe 
line ahead of the disc, and the low pressure connection was 8 
times the diameter of the pipe line behind the disc. This 
means that in an orifice meter installation on a 10-in. line, for 
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example, the high pressure connection is 25 in. in front of the 
dise, and the low pressure connection 80 in. behind it, regard- 
less of the size of the orifice in the line. 

The paper deduces the following general formula for the 
flow of air through an orifice disc: 


Qo = CaVhP, 


where 
@. = volume at standard temperature and pressure 
C. so-called “ air constant,’ found experimentally 
h differential in in. of water 
P, = pressure at inlet of orifice 


The tests were carried out at Joplin, Mo. The dises were 
calibrated against the displacement of air from an old arti- 
ficial gas holder at that place. The holder was a two-lift 
holder, water sealed and of 250,000 eu. ft. nominal capacity. 
Roughly speaking, its dimensions were 90 ft. in diameter by 
40 ft. total height. The lower lift only was used in the tests; 
this hift has a capacity of 110,000 eu. ft. 

Of the several original outlets from the holder, all but one 
were securely blanked. The remaining 12-in. outlet was led 
into a long building, and connected to a straight run of some 
40 ft. of pipe, near the center of which was the orifice flange. 
The air passing out of the holder went through the orifice 
dise, and discharged into the atmosphere perhaps 20 ft. be- 
yond. A motor driven blower was used to fill the holder with 
air previous to each test. 

Leakage Tests on Holder. The first tests made were to de- 
termine the rate of leakage from the holder. In order to ob- 
tain a fair average, a number of such tests were run at the 
start, with the holder at varying heights. Leakage tests were 
also run at intervals throughout the whole work, to make sure 
that the leakage figure first obtained had not materially 
changed. 

The first leakage tests were unsatisfactory on account of the 
large difference between temperature conditions at the start 
and finish of test. To avoid this difficulty, tests of 24 hours 
duration, starting at about midnight, were made, and better 
results obtained. The average of three long leakage tests 
showed 103 cu. ft. leakage per hr. The correction used in all 
the Joplin tests was taken as 100 cu. ft. per hr. The result 
of later leakage tests showed practically the same leakage as 
the above average, the highest value in any 24-hr. test being 
115 eu. ft. per hr. 

Changes of Volume in Holder with Temperature Variation. 
During the leakage tests, it was noticed that the rise and fall 
of the holder with temperature changes was a greater factor 
than had been anticipated. A 4-ft. rise from midnight to noon 
was not uncommon during the hot weather. It was necessary, 
therefore, to ascertain very accurately the proper correction 
to apply for temperature changes taking place during a test. 

It was found that the changes in volume as observed were 
always greater than a calculation based on the ratio of absolute 
temperatures alone would give. After some little study and 
debating, it was decided that this was due to the presence of 
aqueous vapor in the holder. 

In studying the correction to be applied for varying tem- 
peratures, taking account of the effect of the vapor tension, 
it was found in the study of the volume variation with tem- 
perature that the observed rise and fall of the holder during 
the test corresponded with a temperature change equal to the 
sum of two-thirds the atmospheric temperature, plus one- 
third the “top” temperature, the “top” temperature being 
the reading found by lowering a thermometer 2 ft. or so into 
the holder through a bolt hole in top. This simply means, of 
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course, that the average temperature of the holder air is that level in seal, due to leakage out, evaporation, or pump 














combination of the two observed temperatures. ing in of tresh water, (3) temperature change during test. 
Fig. 1 shows a test of the correctness of this average tem With these corrections applied, the correct quantity of air 
perature of the holder air. The dotted curve shows the com- passing through the orifice is obtained. This quantity, how 
K puted theoretical rise and fall of the holder, using the tempera- ever, is expressed at holder pressure, and at some definite 
b ture correction just described, and based on the so-called temperature, varying from day to day, i.e., the “ combined” 
‘combined ” temperature. The heavy curve shows the actual temperature. A reduction is necessary order that the 
rise and fall observed. These two curves follow each other quantity of air passing through the orifice may be expressed 
fairly well, except for a lag during the middle of the day. n cubie feet at standard conditions of pressure and tempera 
They bear the closest relation during the period between 9 P.M. ture, (29.4 in. of mereury or 14.41 Ib. per si , and 60 deg. 
and 6 a.M., when the effect of the sun shining down on the fal: 
bay black holder top is not present. During the afternoon it is semiaiidini caak aaa : 
evident that the “ top” temperature has a greater proportion- 
ate effect on the average temperature of the air in the holder About one hundred and sixty tests on 8 and 10-in. orifice 
than the “ combined ” temperature allows. meter dises were run at Joplin during 1913-1914. A summary 
of some of the results of these tests is included in Tables 2 
PROCEDURE DURING TESTS and 3. A note on the system used | numbering the dises 
Table 1 shows a sample page of the observations and cal 
culated results of one orifice test. These tests were made with 
a flying start, that is, the air was started discharging through P 
the meter orifice several minutes before the first tank level ‘ ic 
reading was taken. The final tank level reading was taken v ; 
under similar conditions. Half-hourly readings of atmos- x b- 
pheric temperature, “top ” temperature, tank level, water level . 
in seal, differential drop in inches of water across orifice dise, ; A 
and the temperature of the discharged air were taken. To ' 4 
facilitate calculation, the tank level reading was taken by a j fe found at 
gage stick, marked off in ecubie feet displacement. The exact if" tice Dish ’ 
diameter of the lower lift was found, and from this it was AO 
computed that a displacement of 100 cu. ft. corresponded with =, Ff: 
a holder drop of 0.1835 in. This 100-ft. graduation was the = lalve Lg F= -—« 
smallest on the gage stick. The space could readily be divided A rT 
visually into quarters, so the content of the holder at any 
moment could be read to the nearest 25 cu. ft. Differences e 
between two consecutive half-hourly tank level readings would 
therefore give the uncorrected (or apparent) quantity of ai Fic. 2 Comparison Or VELOCITY COEFFICIENTS OF ORIFIC 
passing out in that period. Preliminary corrections have to Meter Discs, as Founp 1n Jopiin Tests For 8-IN 
be applied to this value as follows: (1) holder leakage, at AND 10-1n Pipe Lin VALUES A 
the rate of 100 eu. ft. per hr., (2) variation of the water CHARLOTTEN BURG 





TABLE 1 READINGS AND CALCULATED RESULTS OF A SAMPLE vill make the summary self-explanatory. The first 
LDER TEST ON ICE METER DISC ' a ee 
HOLDER TEST ON ORIFICE METER DIS¢ wo digits indicate the size of the pipe line in which the disc 





. 23s ie TABLE 2 SUMMARY OF SOME HOLDER TESTS ON 8-I} ORIFIC! 
: E D aA - 
2 .. r © 2 ~ s 3 a ae = Calculat a 
- -8- a 
- = % - - ce - = Obser 
3 og * D f sia U-Tube 
| Tes N lest j I 1 Ba 
R 15 6 6 252,675 4.39 f N D ( g, I t 
; 8.45 ¢ 244.050 4.39 & 625 6 Dis H W r ; 
9.1567 6f 65 236,350 4.38 7,700 66 30 Apparent total 108,976 
= water correc- 201 S401 Sept. 25 1 15,50 4.07 29.3 58 
9 45 46 644% 228,125 4.37 8,225 66 320 ti 140 202 8501 26 2 25,361 l 29.3 62 
10.15.66 64 64 219.725 4.36 8.400 65 230 Le ay rr —650 203 8301 26 3 8,178 +.41 29.3 8 
10.45 6¢ o4 210,950 4.36 8.775 65 0 Temperatur rr 960 
11.15 65 63'_4 6344 202,325 4.35 8,625 65 210 204 8351 27 3 11,671 4.26 29.3 € 
11.45 65% 63144 193,700 4.35 8,625 65 0 Net tot 107,225 205 8451 27 3 20,223 3. 82 29 
12.1565 6 63) 185,625 4.34 8,075 64 200 Average flow 8,248 206 8451 QR 2 20.589 79 290 4 
wt 
12.45 65 63% 177,175 4.32 8,450 64% 0 Caleulated C 520 207 835 28 3 11,668 4.33 f ( ! 
1.1565 63 6314 168,850 4.30 8,325 64 0 Calculated Cv 67.2 208 8401 28 2 15,79¢ 4.11 ) . 
1.45 6434 63 160,425 4.28 8,425 64 170 wee footnote 209 8351 30 2% 11,850 4.31 
2.1564 6244 63 152,070 4.26 8,350 63! 160 210 8451 2 20,421 3.83 ) 64 l 4 
2.45 64 63 143,700 4 24 8.375 63! 0 211 8501 Oct 21% 26,647 3.36 } re t vi4 
= — 7 2 212 8501 2 13 26,187 3.40 ) 6; 1.88 
64 4.34 108,97565 |—960 
213 «8401 2 2% 15,839 4.14 29 65 6 038 
Test No 227, Nov. 12, 1913. Orifice Dise No. 8301. Barometer 29.35 in 2i¢ 8301 8 2) 6,124 2.355 29 = ~~ 527 
Cv = s0-called “velocity coefficient” depending on size and shape of dise Cv= 215 8301 4 5% 8,496 1.41 “9.2 . . 0.532 


1155 Ca + PP 
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TABLE 3 SUMMARY OF SOME HOLDER TESTS ON 10-IN. ORIFICE 
METERS 

Observed 
Date of Avg. Corr. U-Tube Baro- Temp. 
Test No. of Test and Rate. Read- meter, Cale. 
No. | Meter Duration Cu. ft. ing, In.'In. Hg.} _— “Com- Ca 
Dise in Hr. / 30m. Water bined”’ 
401 10401 Dec 20 3 13,978 4.345 29.4 | 48 32 0.9286 
402 10501 20 2 23,156 3.94 29.5 47 32}4 1.611 
403 10501 20 2 23,138 3.94 29.4 | 484, 31 1.620 
404 10801 26 1 53,855 1.38 29.4 45 2944 6.384 
405 10751 21 1 49,513 1.89 29.5 48 334g | 4.983 
406 10801 21 1 53,975 1.38 29.3 | 50 35 6.370 
407 | 10801 | 22 % 55,595 1.43 29.2' 48 36 6.429 
4038 10751 22 1 50,575 1.95 29.2 49 35 5.025 
409 | 10501 23 2 23,209 3.95 29.2 49 3243 1.626 
410 10401 23 3% 14,189 4.38 29.2 48 33 0.9406 
411 10551 221% | 29,042 3.89 29.2 | 48 3544 2.035 
412 | 10551 26 1% 28,225 3.68 29.4 45 2644 2.055 
413 | 10751 27 1 48,850 1.90 29.4 48 3654 4.976 
414 | 10801 27 %&% 55,220 1.39 29.4 49 37 6.450 
415 10501 27 2 21,080 3.28 29.4 49 3512 1.605 


is inserted; the next two digits, the size of the oritice; the re- 
maining digits, the serial number of the disc. For example, 
8473 would represent an 8-in. meter disc, 4%4-in. orifice; 
104211 is a 10-in. dise, 414-in. orifice, ete. It was found neces- 
sary to discard perhaps half a dozen tests, on account of their 
disagreeing widely from the averages of the remainder. In 
two or three of these discarded tests, a shower or a fall of 
snow during the test furnishes a possible explanation ; in other 
tests, no explanation was found. 

It is worthy of special note that in these tests the standard 
used is an actual measurable volume, and not a standardized 
pitot tube or other indirect method of measurement. The ad- 
vantage of being able to calibrate directly against displace- 
ment is a most important feature of these holder tests. <A 
second feature of the tests is the ability to automatically secure 
a practically constant flow, without regulation of any kind. 

Another point deserving mention is the fact that duplicate 
dises of sizes already tested at Joplin require no calibration 
of any kind. It is merely necessary to mierometer the orifice 
and to correct mathematically for any small deviation from 
the nominal diameter. For example, if a new 8-in. by 4-in. 
orifice dise micrometers 4.004 in. in diameter, and the result 
of the Joplin tests on the master 8-in. by 4-in. orifice be 1.034, 


TABLE 4 SUMMARY OF VALUES PLOTTED 

















Joplin 8-in. Joplin 10-in. Charlottenburg 314 in. 
a/D Ct a/D Cr a/D Ce 
0.1875 64.9 0.15 60.1 0.25 } 63.5 
0.219 64.2 0.175 61.1 0.30 64.0 
0.25 64.7 0.25 | 62.8 0.40 65.5 
0.3125 66.9 0.30 65.6 0.50 73.0 
0.375 67.9 0.35 66.9 0.60 81.0 
0.4375 71.1 0.40 67.9 0.70 96.0 
0.50 75.3 0.45 70.4 0.75 106.0 

0.5625 79.0 0.50 74.9 
0.594 82.2 0.55 78.7 
0.625 86.6 0.60 83.2 
0.655 91.3 0.625 84.6 
0.6875 95.3 0.65 86.6 
0.7187 100.7 0.70 95-9 
0.75 107.0 0.7 103.5 

0.80 116.6 
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the value of C, tor the slightly oversized dise would be 
1.034 (4.004 — 4.000)° or 1.036. 

The only published report’ of tests made on orifice dises 
similar to those tested at Joplin gives the values of the velocity 
coefficient, Cy, for 344-in. pipe found in tests made at Char 
lottenburg, Germany. Fig. 2 shows graphically the values 
found at Charlottenburg compared with the Joplin results for 
8 and 10-in. pipe. The Joplin eurves agree fairly well witli 
the Charlottenburg values, especially if the difference in the 
pipe sizes is taken into account. 


CONCLUSION 


Nearly fifty orifice meters have been installed and are now 
in operation, their deliveries of high pressure gas being cal 
culated from the air constants found in the Joplin tests. 
Experiments which are now in the course of completion, show 
conclusively that these constants (with the proper correction 
applied for the gravity of the gas being measured) are a 
curate to a very satistactory commercial degree, and it is cor 
fidently expected that with some little further study and ex 
perimenting, particularly along the lines of the mechanical 
details, the orifice meter will take its place among the most 
reliable of the various methods of measuring natural gas in 


large quantities. 
‘Zeit. des Ver. d. Ing., Feb. 23, 1908. 


DISCUSSION 


P. F. Waker (written). The experiments made at Joplin 
go far in establishing the use of the orifice meter as a reliable 
instrument, at least when employed with conditions essentially 
similar to those which obtained at that time. 

It is well known that for a gas flowing through orifices and 
nozzles the conditions of flow may be treated by two distinct 
methods: first, considering the relationships existing during 
the expansion which takes place with the drop in pressure, 
and second, disregarding expansion and treating the gas as a 
non-expansive fluid. The second method, adopted in the tests 
deseribed, depends for its absolute accuracy upon the amount 
of expansion or drop in pressure in proportion to the static 
pressure in the line on the up-stream side of the orifice. The 
application of constants derived under one set of conditions 
must, therefore, be considered with care when conditions aré 
different in marked degree. Because of these facts the cor 
roborative tests referred to in the last paragraph of the paper 
were undertaken, and the writer has been associated in tlie 
work of analyzing the data from these tests. 

The question which every engineer will ask, probably, is 
with reference to this matter of application of factors derived 
at substantially atmospheric pressure with a drop in pressure 
of but 3 to 5 in. of water in the orifice, to pipe line conditions 
where pressures may run close to 300 lb. and the rates of 
flow may vary through very wide limits, and so cause the dif 
ferential pressure drop to vary correspondingly. 

In the experiments referred to in the last paragraph, a short 
section (one mile or more) of unused pipe line was cut out 
and used as a reservoir. From this the natural gas was allowed 
to flow through orifices arranged much as in the tests with air, 
the only real difference being that the amount of gas flowing 
had to be caleulated from observations on the drop in pres- 
sure in the reservoir. Observations could be, and were, made 
for a complete range of static pressures up to the values ex- 
isting in the pipe lines at the time. A corresponding varia- 
tion in the rates of flow extended the investigation over the 
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desired range of values of the differential pressure across the 
orifices. 

As first calculated, and this is as far as the work has pro- 
gressed up to date, it was assumed that Boyle’s and Gay Lus- 
sac’s laws for perfect gases held for the gas in use. This af- 
tects three elements, as follows: 


a the ratio P,7,/P,7, which is introduced to convert the meas- 
ured volume at the measured pressure J’, to an equivalent 
volume at the standard pressure and temperature. Since 
the temperatures varied so slightly in this work, as is 
also true for regular operating conditions, no sensible 
error results from considering only the possible variation 
of volume ratio from the inverse pressure ratio at a con- 
stant temperature. 

b the pressure which occurs in the denominator of the radical 
expression, in conjunction with 14.7 in the numerator, to 
express the change in density of the gas from standard 
to existing pressure, 


¢ the volume flowing, Q,, which is determined by the use 


the pressure ratio, as in the first item. 


The sum total of these elements is that the left hand side of 
the equation of flow is affected by the pressure ratio in the unit 
power and the mght hand side is affected in the one-half 
power. 

Dealing with all values as for perfect gases, the value of 
the coefficient designated in the paper as the “ air-coefficient ” 
was caleulated for each observation, the value for air being 
found by reducing backwards by means of the density ratio in 
order to compare results secured with gas of different densi 
ties. In analyzing this mass of data, three main variables had 
to be considered: static pressure, differential drop in pressure 


or the dependent quantity +P, under the radical, and the ratio 


if orifice diameter to pipe line diameter. sv reducing all to 
equivalent values of the coeflicient for one standard area of 
orifice, the element of variable size of orfiee was eliminated. 


A total of 1244 values was divided into 12 groups as follows: 


Those for pressures over 100 Ib., with (hP,)# over 40 
Those for pressures over 100 lb., with (hP,)* from 21 to 40 
Those for pressures over 100 |b., with (AP,)* from 11 to 21 
Those tor pressures over 100 Ib., with (kP,)* below 11 

A similar set of four for pressures from 50 to 100 Ib. 

A similar set of four for pressures below 50 Ib. 


For each of the twelve groups, values of the “ air-coeffi 
cient” were plotted against ratio of diameters of orifice and 
pipe, and an averaging curve drawn. From these average 
curves values of the coefficient were then taken and plotted 
against values of (hP,)* for each standard orifice, each orifice 
thus represented fixing a characteristic curve for its particu- 
lar ratio of diameter to diameter of pipe. 

These final curves establish certain laws, or tendencies. For 
orifices less than 40 per cent of pipe diameter the coefficient is 
essentially constant. For larger orifices there is a tendency 
toward lower values for the greater rates of flow or larger 

alues of (hP.)*. In general the values tend to become less 
or the lower static pressures, this tendency being more marked 
with the orifices which are large in proportion to the pipe. In 
general, too, the coefficients have values slightly below the cor- 
responding value determined for air in the Joplin tests which 
form the basis of the paper. 

The work is not yet finished, but laboratory experiments are 
inder way to determine the actual pressure-volume relation- 
ship, or the variations from Boyle’s Law, for the natural gas 
‘f the Mid-Continental field. When these are completed the 


results will be re-calculated. In a surprising degree, consid 
ering the many variables between quantities and relationships 
for air near atmospheric pressure and a gas far from the ideal 
gas on which the laws are based and handled at wide varia 
tions in pressure and rate of flow, the values of the coefficients 
as found in the tests with the gas agree with the values found 
for air. The variations discovered involve so small a percentage 
of error, and are themselves subject to correction in such de 
gree, that the air coeflicients determined by the author remain 
standard for their purpose to date. 


E. D. Letanp' (written) The author has presented a valu 
able record of results obtained by a reliable method of cali 
brating orifice dises in connection with the flow of air at low 
pressures, and the painstaking work tends to increase our co! 
fidence in the accuracy of this form of gas measuring device 

It would be an interesting check upon these results and at 
ford valuable additional information, if a series of tests wer¢ 
made in which the flow of gas was reversed, using the sam 
dises and the same holder, but a range of pressures materia! 
higher, of course, making suitable provision for restoring tli 


rABLE 5 COMPARISON OF ACCURACY OF METERS 


Cu. Ft. by Venturi Cu. Ft. by Orifice Cu. Ft. by Pitot Cu, Ft. t 


Proportional Met 
Sisx-hour Test of Natural Gas at Average Pressure of 130 Lb 


3.885.000 3,908,000 3.846.000 3,958,000 


Eight-hour Test of Natural Gas at Average Pressure of 124 Lb 
5,448,000 


5,416,000 5,351,000 5,393.00 


Volumes given are at 10 oz. and 62 deg. fahr. 


loss of heat due to expansion. Higher pressures are mentioned 
because accurate measurement of the flow of gas at compara 
tively high pressures is an important matter with large gas 
companies and has been receiving their careful attention. 

The author’s conclusion that the orifice meter will take its 
place among the most reliable of the various methods of meas 
uring natural gas in large quantities is in harmony with re 
sults obtained by F. W. Schell* from recent tests near Blacks 
ville, W. Va. In August, 1915, Mr. Schell conducted a long 
series of tests with special reference to the accuracy of the 
venturi meter, but including various other measuring devices, 
and the results which are given in Table 5, include the pet 
formance of the orifice meter at a pressure of about 130 lb. 

In these tests a 12 in. x 6 in. orifice meter, a 12 in. Wylie 
proportional meter, and 5 in. and 3 in. calibrated pitot tubes 
were connected in series with the 12 in. x 6 in. standard ven 
turi meter in use at that point. Before using, the propor 
tional meter was tested by means of a standard test flowmeter 
and found to be accurate and in good condition. 

The close agreement of these various devices was very sat 
isfactory and indicated that the gas was being measured with 
a degree of accuracy well within the requirements of the Penn- 
sylvania State Public Utilities Commission. 


1 Supt. Compressing Stations. Philadelphia Co., Pittsburgh, Pa 
?Mechanical Engineer, Philadciphia Co 
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H. B. Bernarp (written). I wish to ask the author whether 
he has any trouble due to erosion of the orifice on account of 
the small edge employed. The more common form of orifice 
is of ¥g in. stock, with a flat edge for the entire thickness of 
the plate. Some of this type have been in use since 1911, and 
to date have shown no appreciable increase in diameter. 

No mention is made in the paper of what size holes are 
used in making connections. T. R. Weymouth, Mem.Am.Soe. 
M.E., has found, by numerous investigations that a saddle 
used over a \%-in. drilled hole gives the best results. 

I cannot agree with the author if he believes the distant 
connections more efficient than the flange connections. With 
the latter the coefficient of flow—ratio of diameters curve— 
is much flatter and minimizes an error in not having the exact 
internal diameter of the pipe. Undoubtedly eddying occurs 
at the orifice, but I know of no installations, not made near 
a compressor, where the accuracy of measurement is impaired. 
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Of course, any meter will invariably read high, if installed on 
the suction or discharge line close to the compressor, even 
though deadeners be used in the gage line. I doubt if the 
connections employed by Mr. Hickstein would eliminate this. 
In a test by W. T. Young, at the Buffalo Test Station in 
June, 1914, an effort was made to determine the recovery of 
differential in an orifice meter. A Foxboro type flat edge ori- 
fice was used. Flange connections and connections as de- 
seribed by the author, giving a maximum differential and a 
minimum differential respectively, were compared. The re- 
sults showed a recovery close to 17 per cent for 1.2 in. differ- 
ential at the flange, under 36.72 lb. per sq. in. absolute pres- 
sure on the low side, and increasing at the rate of 0.4 per cent 
per 10 in. increase in differential under constant pressure. It 
was also shown that there was a slight drop between the inlet 
points, the percentage decreasing as the differential increased. 
I have some data from tests performed by Mr. Young at the 
Buffalo Test Station in June, 1914, on Mr. Hickstein’s plates, in 
which distant connections were used, and the results vary con- 
siderably from those obtained by the author. The tests were 
conducted at practically constant pressure, ranging from 30 
lb. gage on some plates to 50 Ib. on others, with increasing 
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differential from zero to 17 in. of water as maximum on the 
largest plate, and from zero to 27 in. on the smallest plate. 
The efficiency curve, Fig. 3, had a value of 0.62 at 0.20 ratio 
of diameters; the curve crossed the author’s curve at 0.63 ratio 
of diameters, and at 0.75 ratio it had a value of 1.234. The 
gas was measured by pitot tubes and flange connection ori- 
tices, which had been calibrated previously against gas hold- 
ers by natural gas. 

In the comparison of the author’s with the Charlottenburg 
tests, I cannot understand why the difference in pipe sizes 
should be taken into account, inasmuch as the Charlottenburg 
curve falls outside the author’s curve for the 10-in. line for 
the greater portion of its distance. 

Considerable work on the subject of flow measurement by 
the orifice method has been done by T. R. Weymouth and by 
the Foxboro Company, and it seems that in no great length of 
time the orifice meter will be adopted by artificial gas com- 
panies as station meters. 


G. T. VoorHeEEs said that some years ago he had occasion 
to make a number of observations on the flow of gases and 
liquids through very tiny orifices and at very high pressure. 
As he remembered, the orifices were made in a ¥ inch plate 
and some of them were drilled as small as 1/100 of an inch. 
The pipe used was about a % inch pipe, so that the relation 
of the orifice to the pipe was large. He found that the coeffi- 
cient of this discharge was between 60 and 80 per cent. 

He asked whether the coefficient of discharge should decrease 
with the size of the orifice. 


J. T. WILKIN said that in the manufacture of rotary blow- 
ers and gas exhausters there comes up quite often the question 
of efficiency tests necessitating the accurate measurement of 
the air and gases. The paper shows that this measurement is 
a very delicate thing to make correctly owing to temperatures, 
water vapors and other conditions. 

He recited an instance in which results of tests on a large 
gas holder had been influenced very much by the sun shining 
on the holder. 

He hoped there would be developed some standardized 
method of making tests on the efficiency of machines that 
would be acceptable. He thought the paper was of interest 
in the development of such a method. 


Cart C. THomas said that the difficulty of making accurate 
holder tests is very great. When the gas comes up through the 
water and is collected in a large vessel the changes in volume 
due to humidity, and the changes in humidity resulting from 
changes of temperature, necessitate very considerable correc 
tions. He had had quite a good deal to do with holder tests 
and he believed that the only accurate way to conduct these 
tests was to wait until the gas inside the holder had attained 
as nearly as possible a constant temperature. This econdito: 
does not occur in the day time except on some very cloudy 
days, and then the results are not so good as at night. The 
best results he had seen were obtained between 11 p. m. and 
4 a.m. He would have some doubt about computing the cor 
tents of the holder by using some function of the temperatur 
at the top of the holder and that at the bottom. 

With regard to the change of coefficients with different sized 
orifices, that depends upon the amount of gas or the velocity 
of gas passing through. It is fairly well established that the 
coefficient does change as some function of the velocity of th 
gas flowing through the orifice, but accurate experimental data 
are not yet available showing over what range orifice measure 
ments are reliable. The condition of the orifice has a great 
deal to do with the matter. He has been interested in results 
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obtained on natural gas lines connected with the City of Los 
Angeles, where questions had arisen which were evidently de- 
pendent upon the maintenance of orifices in good condition. 
lhe velocity flow is very high,—sand is carried along with gas, 
and other influences, such as corrosion, deposit, et¢c., allect 
Lhe readings. 
The bevel of the orifice has a very distinet effect upon the 
quantity of gas which will flow through it, so that some stand 
ard has to be arrived at and maintained in order to insure 
continuous reliability. 


S. A. Reeve said that he had made considerable use of a 
holder for commercial tests of gas flow and had found that en- 
tirely satisfactory conditions could be obtained by using a cov- 
ered holder, and by keeping a constant flow of water cireu 
lating over the bell of the holder from the tank. The air was 
not pumped in through the water but through a dry pipe so 
that the humidity did not vary considerably, and the temper 
ature in the building, through the action of the water cireula 
tion, seemed to have been kept constant. The holder was 
about 30,000 ecu. ft. capacity. 


Pror. A. M. GREENE, JR., asked whether with a small dif 
ferential change in pressure it is not necessary to consider the 
pressure on both sides of the orifice or some function of that 
pressure. 


Tne AutHor. <As Mr. Bernard states, one type of meter 
dise is made of Ye in. stock, with a flat edge for the entire 
thickness of the plate. Another type, on the other hand, is 
; What is prob 
ably the oldest type in use in the natural gas industry is about 


5g in. thick, with the orifice edge similar to those tested by the 


about 1% in. thick, with a flat-edge orifice. 


author, i.e., flat for a very short distance, and then beveled. 
These last-mentioned dises are case-hardened before being put 
in line. As was brought out in the discussion, the fact is wr 
fortunate that no one type of orifice has been standardized. 

Mr. Bernard questions if the size of the orifice increases 
after disc is put in line. Several months ago, this question 
was well answered by a micrometer measurement of the diam- 
eter of an 8-in. x 5-in. dise through which possibly fifteen bil 
lion eubie feet (twenty million a day for about twenty months) 
f natural gas at between 250 and 400 |b. line pressure had 
been passed. No appreciable increase in diameter was found, 
and the author feels that there is little ground for the ap- 
parently common misapprehension that the orifice diameter in- 
creases when a dise is put in use. One dise has come to the 
iuthor’s attention, with a part of the edge (possibly one quar- 
ter the size of a finger nail) chipped out. This was a case- 
ardened dise; and the presumption is that the damage was 
ised by a rock traveling with the gas at high velocity. It 
is important, however, to examine the dise at a meter station 
occasionally, as the effective area of the orifice may be altered 
by some object lodging in front of it. 

lhe connections used were ordinary 14-in. nipples serewed 
into the pipe, care being taken that the nipple did not extend 
further than the inside of the pipe. This method of connect- 
ing is very simple, and proved as satisfactory as more compli 
cated methods. A possible explanation of Mr. Bernard’s criti- 
cism of the fact that the Charlottenburg curve falls outside 
(below) the 10-in. Joplin curve may be found in the error he 
mentions involved in not using the exact size of pipe when 

D was caleulated. 

A long diseussion of the distant connections versus flange 
connections question is hardly in place here. The advantage 
of having a flat curve “to minimize an error in not having 


the exact internal diameter of the pipe” does not enter, unless 
coefficients found for one size of pipe-line are arbitrarily used 
on some other size of line. 

As Professor Walker mentioned, corroborative tests wer 
imade before the Joplin constants, found for air at utmospherie 
pressure and with low differentials, were used for high pres- 
sure gas at varying differentials. Very probably more will be 
said about these tests in a paper to be presented by F. P. 
'isher at the coming New Orleans meeting of the Society. The 
results of Professor Walker’s study of these tests are most in 
teresting. His handling of the large number of variables that 
entered into the tests was a revelation to the engineers asso 
ciated with him in the work. 

Mr. Schell’s success, as reported by Mr. Leland, in getting 
four types of meters to run so closely together, is unusual. It 
is an indication of the improved methods and ideals now com 
ing in vogue in gas measurement. The statement that it is 
impossible to get two gas meters in series to read alike is still 
frequently heard, but there are some engineers nowadays who 
know better. 

The author was interested in Professor Thomas’ comment on 
his experiences with holder tests. In the Joplin tests, it is 
worthy of note here, the air did not pass through the water, 
either in entering or in leaving the holder, as several of the 
contributors to the discussion appear to have in mind. The 
fact that Professor Thomas also found it advisable to conduct 
the tests at night is significant. The author, when he de 
scribed his method of arriving at an approximate temperature 
of the air inside the holder, did not mean to establish a hard 
and fast rule that this temperature for any holder could be 
found as a function of two thermometer readings. All he 
wanted to show was that for the particular holder in question, 
and especially during the hours at which tests were made, such 
a function of two other temperatures would give the value re- 
quire d. 

The question of the variation of a dise’s coefficient with 
varying pressures and differentials is mentioned by Professor 


Thomas. Professor Walker’s contribution mentions some test 


S 
made to study these changes. Apparently, for constant pres- 
sure, a variation of the differential between commercial limits 

say 5 to 100 in. of water) has no appreciable effect e 


effect of varving the pressure between the limits found 


lines has a slight effect (not more than one per cent, between 


0 and 250 Ib Sometimes this is taken care of by the uss 
i “sliding ” coefficient for the orifice dise. 
Professor Greene asks if it is not necessar\ ager the 
ressure on both sides of the orifice. or some functior f t 
pressure. This question is often asked by engineers w x 


vect to see, as a factor in the equation, a square roo 


difference of two squares of pressures. However, for all pur 
poses, where the differential reading is not greatly in exces 
{ the values found in practice, the \/hP, is practically « 

to Constant times \/ P,* P?, where h differential drop ir 
pressure, P inlet pressure (absolute) and P outlet pres 
sure (absolute), and the equation involving the factor, \/hAP, 


in a more convenient form. 

In some orifice meter installations, the “static” pressure 
reading is taken on the outlet side of the meter. This seems 
more or less a matter of preference, with the restriction, of 
course, that the same method of connecting must be used as 
when the dise was originally calibrated. 

Mr. Voorhees’ inquiry is as to whether the coefficient of 
discharge should decrease with the diameter of orifice. Such 
is the case, not only with the dises of the type tested at Joplin, 
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but with orifice meter dises of every type with which the au- 
thor is familiar. This is not true, however, of an orifice at the 
end of a pipe-line, or inserted at the end of a drum, and dis- 
charging into the atmosphere. With this type of orifice, an in- 
crease of the orifice diameter causes a decrease in the coefli- 
cient. 

The diseussion clearly indicates the increased interest in the 
subject of gas measurement by orifices. That the number of 
commercial orifice meter installations now in use for measur- 
ing natural gas is far in excess of one thousand is believed to 
be a conservative estimate. Since the paper was written just 
about a year ago, at least one additional type of orifice meter 
has been placed on the market, and there is good reason to 
expect that several more are to follow. 

Probably the most important mechanical development of 
the past year has been the perfecting of a recording gage 
especially suited to orifice meter use. This is a compound 
pressure and differential-pressure gage, i.e., two records are 
made on the same chart by two pens using different colored 
inks, and marking over the same scale. This means that just 
half as many charts have to be handled each day, and also 
makes possible simplified pipe connections. A “safety” or 
blow-over device as an integral part of the gage—one that 
really prevents damage to the gage on excessive differential 
readings—is a most welcome innovation. This gage is of the 
mereury float type—the principle towards which the author 
has always been partial. Altogether, the installation of some 
sixty or seventy of these gages has gone a long way towards 
solving his gage troubles of the last three years. 


> 


A paper by F. G. Keyes in the Journal of the A. S. R. E., 
January, 1916, gives equations for ammonia based on new ex- 
perimental material. The constants of the equation of state 
were determined from data in the region of high temperatures, 
and then by means of the equation, comparisons were made by 
caleulating the volumes of the measured pressures and tem 
peratures for the data at large concentrations. 


There is some discrepancy between various published coeffi- 
cients for orifices. Probably the sharpness of the edge has 
considerable influence. Since, apart from this, the coefficient 
for an orifice varies with the pressure, the best plan for the 
measurement of air-flow by means of this type is evidently to 
employ a short convergent nozzle with a rounded entrance, 
and to adopt 4 coefficient of 0.98. Capt. T. B. Morley, Proc. 
Inst. Mech. E. (meeting, January 21, 1916.) 


“ Tenition by compression,” so generally and superficially ac- 
cepted as the fundamental principle underlying Dr. Diesel’s 
invention, was, as a matter of fact, merely a natural corollary, 
and was not even claimed by him as his original conception, 
although typical of the engines that bear his name and suc- 
cessfully employed in them alone. Dr. Diesel’s great aim was 
a closer realization of the theoretical efficiency of the Carnot 
cycle than attainable by steam engines or internal combustion 
engines of the ordinary types. And although his aspirations 
were crowned with only partial success, it is scarcely to be 
doubted that they created a heat engine that has the highest 
efficiency that will ever be attained with fuel. Max Rotter, 
Mem. Am. Soe. M. E., International Engineering Congress, 
1915. 
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ELASTICITY AND STRENGTH OF STONE- 
WARE AND PORCELAIN 
BY JAMES E. BOYD, COLUMBUS, 0. 


Member of the Society 


HIS investigation was undertaken at the suggestion of 

Ralph D. Mershon, Mem.Am.Soc.M.E., who expressed 
the belief that exact knowledge of the form of the stress-strain 
diagrams of clay products in tension and compression would 
make possible the design of insulators of greater mechanical 
strength and more definite factor of safety. 


TEST PIECES 


The test pieces were obtained from the General Electrie Co. 
and the Keasbey Stoneware Works. Pieces used in some of 
the later tests were made at the Ohio State University. 

Fig. 1 shows the shape and size of the test pieces furnished 
by the General Electric Co. and the Keasbey Stoneware Works. 
The porcelain pieces from the former were all of one composi 
tion, while the stoneware pieces from the latter were of five 
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different types, designated by the manufacturer as W. M., 132, 
2x4, 53, and 3 respectively. 

Fig. 2 shows the form of the pieces made at the Univer 
sity by forcing the clay through a rectangular die, and then 
carefully cutting to the desired form in the hope of eliminat 
ing internal stresses. 

All measurements of deformation were made by means of a 
lever extensometer, with arms approximately 0.25 in. and 12.5 
in. in length respectively. Each instrument is calibrated by 
using it to measure the pitch of a micrometer screw, and the 
longer arm is adjusted to make the magnification 50. 

The micrometers are supported by a pair of wooden bars 
clamped to the test piece about 2 in. above the clamp support 
ing the levers. 

To avoid error when the load is eccentric, care was taken to 
have the two levers at equal distances from the test piece, and 
also to have the knife edges and the axis of the test piece in 
the same vertical plane. 

Contact between clamps supporting extensometer levers and 
test pieces was made through soft solder. 


1Member of Research Committee and Chairman of Sub-Commit- 
tee on Materials of Electrical Engineering. 


Presented at the Annual Meeting of THF AMERICAN SOcIETY OF 
MECHANICAL ENGINEERS, New York, December 1915. Pamphlet copies 
without discussion may be obtained; price 10 cents to members; 2 
cents to non-members 
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GRIPS FOR TENSION TESTS 


The first grip tried consisted of a 2-in. pipe coupling with a 
reducer bushing at the end. The bushing was cut in halves so 
that it could be fitted around the test piece below the head and 
then screwed into place. One of these grips is shown in Fig. 
5 at'the lower end of the vertical rod at the left. Soft ma 
terial, usually leather, was placed between the bushing and the 
head of the test piece. A rod with a spherical head was passed 
through a second bushing (not shown) at the other end of the 
coupling, giving the effect of a ball and socket joint. 

Upon using this grip in tension tests, the extensometer read 
ings revealed considerable eccentricity of loading due to lack 
ol perfect symmetry in the heads of the test pieces and want 
of uniformity in the soft material against which the heads 
pressed. This eccentricity might have been eliminated by sup 
porting each grip on pairs of adjustable knife edges at right 
angles, but on account of the inconvenience and expense this 
arrangement was not adopted. 

Fig. 3 shows another form of grip used for most of the ten 
sion tests of the cylindrical pieces. This consists of two steel 
plates held together by three bolts. A conical depression in 
each plate holds some soft material—lead, leather, or rubber 
which, in turn, grips the head of the test piece. The upper 
bolt passes through the pulling rod B, forming a hinge con 
nection. The rod B may be moved along the bolt to adjust 


slightly and a further adjustment may be made by loosening 
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Fic. 3 Grier Usep in Tension Tests or Rounp Rops 


e bolts and changing the alignment of the test piece and 
ip. With this arrangement it is practicable to so reduce 
e eccentricity that the elongations as shown by the two 
erometers become nearly equal. There still remains, of 
irse, the possibility of eccentricity at right angles to the 
ine of the instruments, which may only be determined by 
eans of a third lever. 
With this grip it was found that practically all the pieces 
| broke at the head. (Four of these shown in Fig. 5 illus- 
ite the characteristic failure.) As it was thought that this 
lure might be caused by too abrupt change of section, the 
rm of test piece shown in Fig. 2 was developed. The clamp 
this piece is shown in Figs. 4 and 5. Sheet lead was first 
das the soft material to distribute the stress. With a bear- 
area of about 4 sq. in. the lead failed, principally by shear, 
. the pull was 2900 Ib. Leather failed at 2400 lb. It is 
ident that the slope of the head of this form of test piece 
‘oo small for these materials, unless the ratio of the bearing 





area to the cross section of the stem is considerably increased. 
Copper and aluminum were found too hard, causing the por 
celain to chip locally. 

These test pieces all failed at the head, but at some distance 
above the stem. Fig. 5 shows the head and part of the stem 
of one piece with a characteristic failure. Sometimes the frae 
ture was a little below the lower edge of the bearing area, 
sometimes a little above. 

Two explanations are suggested for this method of failure 
One is that the stress is concentrated in the outer fibers of thi 
head and is really of greater intensity here than in the smaller 
section of the stem, where it has become uniformly distributed. 
As stress is transmitted from the outer fibers inward in the 
form of shear, the shearing strength and modulus become fac 
tors. The other explanation is that the tensile stress developed 


as a result of the transverse compressive stress makes the total 
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stress at the section of failure much greater than at the stem. 
Assuming that the unit compressive stress is 10,000 lb. per 
sq. in. and that Poisson’s ratio is 144, the compression alone 
develops a tensile stress of 2500 Ib. When this is added to a 
direct tensile stress of perhaps 2000 Ib. per sq. in., we get a 
stress in the head of 4500 Ib. per sq. in., which easily accounts 
for the failure. It is probable that both of the above factors 
are present and that, combined with more or less eccentricity 


of loading, they each contribute to the failure. 


rABLE 1 TENSION TEST OF STONEWARE 53 I 


Area, 0.77 aq. in 
Gaged length, 12.57 in. 


Loap, in Ls. 


MicroOMeTEeR READING EvonGaTion tw 0.00001 Ix 


| 


Total {Per Sq. In. Left | Right Sum From | 


From Unit 
10 Ib. No Load 
8 10 503 384 887 0 2 

154 200 526 4104 930 43 45 3.53 
308 400 558 415 973 86 SS 7.0 
462 600 567 448 1015 128 30 10.; 
616 800 588 467 1055 168 170 13 
770 1000 609 489 1098 211 213 16.96 
924 1200 | 635 501 1136 249 251 19.97 
1001 1300 648 509 1157 270 273 21.64 
1078 1400 665 521 1186 299 301 23.95 
1155* 1500 


* Broke before reading could be taken. 
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RESULTS OF TENSION TESTS 


In this test 
several sets of readings were made with loads up to 800 lb. 


Table 1 gives the results of one tension test. 


per sq. in., in order to adjust the grips to reduce eccentricity. 
In these preliminary runs several readings were taken at each 
load. As these showed little variation, a single reading only 
was taken at each load for the last set which is given in the 
table. 

The third column of micrometer readings is the sum of the 
The micrometers read in 
0.001 in., and the lever magnification is 50, so that differences 


readings of the two instruments. 

















Fic. 5 


Test Pieces, SHOWING Grips AND TYPICAL FRACTURES 


between successive readings of either micrometer represent 
0.00002 in., and differences between figures in the column of 
sums are in 0.00001 in. 

The results of this test are shown graphically by the lower 


TABLE 2 TENSION TESTS OF PORCELAIN 





Lb. Unit Evonaation In 0.00001 In. Modulus 
per -— — —_—--—— of 
Sq. In. Elasticity 
I II Ill I\ Average 
200 2.06 1.83 1.90 1.96 1.94 10,310,000 
400 3.96 3.74 3.96 4.16 3.95 10,130,000 
600 6.10 5.48 5.86 6 19 5.91 10.150.000 
800 8.24 7.2 7.69 8.47 7.91 10,110,000 
1000 9.90 9.07 9.91 10.35 9.81 10,190,000 
1200 11.97 10.75 11.81 12.23 11.69 10,260,000 
1400 14.3 12.89 13.79 14.43 13.86 10,100,000 
1600 15.93 14.57 16.24 16.39 15.78 10,140,000 
1800 18.07 16.72 17.75 18.74 17.82 10,100,000 
2000 19.97 18.39 19.89 20.71 19.74 10,130,000 
2100 20.76 Broke rer sé . 
2200 21.39 21.31 Broke 
2300 ee ee ee * 
2400 23.53 23.30 
2500 24.64 24.72 
2600 26.16 | 25.44 
2700 | 27.10 | 26.70 
2800 27 .97 27 .89 
2900 28.76 28 .68 
2950 i ee Pee 
3000 Broke 


| 











+ Broke at extensometer clamp at point where solder was crushed so that brass 
was in contact with porcelain. 
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eurve of Fig. 6. The diagram is practically straight up to 
1300 Ib. per sq. in. The broken line from 1400 to 1500 Ib. 
per sq. in. is intended to show that it carried the load repre- 
sented by the ordinate but that no deformation reading was 
secured above 1400 Ib. per sq. in. The modulus of elasticity, 
calculated from the single reading at 1000 lb. per sq. in., is 
1000 
E= ._. = 5,900,000 
0.000170 

Besides stoneware 53 I, Fig. 6 represents three other ten- 
sion tests, porcelain I, stoneware 132 III and stoneware 2x4 I. 
In each case the particular tension test represented is the one 
showing the highest ultimate strength, as may be seen from 
Table 2. 

It will be noticed that each of these diagrams, except stone- 
ware 53 I, is practically a straight line giving no definite indi- 
cation of a true elastic limit. The double curve in the por- 
celain diagram is probably due to temperature changes, as 
there was considerable draft on the apparatus at times during 
this run. 
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TABLE 3 COMPRESSION TESTS OF PORCELAIN I AND 
STONEWARE W.M.II 
Lb. Untr Compression In 0.00001 In. Mopvcetus or Exvaeticiry 
per ———_- - —_—- ~ = = 
Sq. In 
Porcelain Stoneware Porcelain Stoneware 
1000 9.4 11.2 10,640,000 8,930,00 
11000 104.8 129.8 10,500,000 8,470,001 
12000 116.0 144 7 10,340,000 8,220,006 
13000 125.7 158.2 10,340,000 8,220,001 
14000 135.3 174.0 10,350,000 8,050,006 
15000 145.6 189.1 10,300,000 7,930,000 
15500 196.5 
16000 155.4 Levers 
17000 166.4 removed 
18000 177.3 Failed at 21500 
19000 Fail Ib. per sq. in. 
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Table 2 gives the results of tension tests ot four rods of 


General Electric pores lai 


COMPRESSION TESTS 


For compression tests rods were cut off to a length of 16 
in., and 12 in. was used as the gage length. Sheet lead was 
placed between the ends of the test piece and the plates of the 
testing machine. A preliminary test was made on a rod of 
stoneware 3. This rod, 8 in. in length, failed suddenly with a 
sharp noise under a load of 15,000 Ib. per sq. in. 


It flew into many small fragments with the prin 


cipal planes of tracture parallel to its length. = 
Measurement of elongation was made on two THT 

pieces, both of which failed by splitting length tel 

wise. Both rods are shown in Fig. 5. The porce 

lain rod, in a horizontal position in the front of (Pw? 


the picture, has a single piece split off for almost 
its entire lengt! The split off piece extends from 
he top of the rod to the position of the lower 
extensometer ¢ lamp. The other rod of stoneware W.M. shown 


standing at the right of Fig. 5 failed at the ends. Table 3 
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ves part of the results of the compression tests of these two 
wees. Fig. 7 gives the diagram for Table 3. The porcelain 
irve varies little from a straight line; there is a slight change 
slope at 7000 Ib. per sq. in. which may indicate a true elas- 
limit. The stoneware curve bends slightly at 3000 lb. and 


ows considerable change of slope at 11,000 Ib. per sq. in 
BENDING TESTS 


ig. 8 shows the arrangement of the apparatus for bending 
ts. The test bar is supported at two points B and B’ and 
ided equally at two symmetrical points A and A’. The ex- 
someter lever is carried on a wooden beam, so mounted 

t it practically connects two points on the neutral surface 
he test bar at equal distances ¢ outside the load points A 
and A’, The connection between test bar and beam is made 
through two steel stirrups, of which the right one, D, is rigidly 
fastened to the beam and the left one, F, is joined through a 
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pair of cone pivots. Brass clamps gripping the test bar are 
connected to the stirrups through cone pivots. This arrange- 
ment keeps the wooden beam parallel to the line joining the 
upper pivots and at a constant distance therefrom. At a point 
midway between the supports a third clamp is attached to the 
test bar and connected to the extensometer lever by a short 
steel rod. As the middle of the test bar rises when the load 
is applied, the test may be carried to failure of the piece with- 
out danger to the apparatus. The movement of the longer 
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arm of the lever is measured by a micrometer attached to the 
wooden beam. 

With this apparatus, the error due to temperature change is 
very small, and the curves obtained are more satisfactory than 
those of the tension tests. 

In most of the tests the distance / between the loads wa 
12.6 in., and the distance a from A to B and from A’ to B’ was 
!.2 in., so that the deflection of the middle of the bar above the 
line joining A and A’ is the same as that of a beam supported 
at the ends and loaded at the third points. Chis deflection is 

23 PP 

where P is the total load, and J the moment of inertia 
1296 E ] 
of the cross-section. The additional deflection at a distance « 
from A is the product of the length ¢ multiplied by the slope 
of the tangent to the bar at 4. 

Table 4 gives the results of one test of a stonewood rod. The 
stress in the outer fibers has been calculated in the usual way. 
In order to draw curves which may be compared with the ten- 
sion and compression diagrams, the unit deformation in the 
outer fibers for that portion of the bar between the supports 
is given in the fourth column. 

Fig. 9 gives the diagram for Table 4, together with those of 
two other kinds of stoneware and one of porcelain—the same 
It will be 
noted that the diagram of poreelain is straicht while those of 


materials which are shown in tension in Fig. 6. 


stoneware 132 and 53 bend a little. The diagram of stone+ 


ware 2x4 seems to be straight when drawn to this seale, but 


TABLE 4 BENDING TEST OF STONEWARE 2x4 I 


Diameter, 0.945 in. to 0.955 in. Dec. 5, 1913. 
Average diameter, 0.949 in. 
é= 12.6 in.; a= 4.2 in.; c=1.2 in 
—— | 
Load in Deflection Unit Stress | Unit Deformation} Modulus 
Lb in Ir in Outer | in Outer Fibers of 
P | y Fibers 0.00001 In. Elasticits 
12 0.00208 300 4.5 6,670,000 
22 | 0.00382 551 8.3 6,660,000 
32 0.00558 801 12.1 6,650,000 
42 0.00728 1051 15.7 6,680,000 
52 0.00904 1302 19.5 6,660,000 
62 0.01080 1552 23.4 6,640,000 
72 0.01256 1802 27.2 6,630,000 
82 0.01442 2052 31.2 6,580,000 
92 0.01618 2303 35.0 6,580,000 
102 0.01806 2553 39.0 6,540,000 
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the figures of Table 4 show that there is a slight curvature. 
Since only the outer fibers in the middle third of the test bar 
reach the calculated stress, it is evident that the diagram from 
the bending test should be nearer a straight line than the cor- 
responding tension curve. 


COMPARISON OF TESTS 


Fig. 10 gives compression, bending, and tension diagrams 
for G. E. porcelain. It will be seen that the compression curve 
for porcelain I has the same slope as the bending curve of 
poreelain II, while the tension curve for IT has a little higher 
and the tension curve for I a little lower slope. Considering 
the variation in the tension tests as shown by Table 2, together 
with the fact that the curve for bending depends upon tension 
and compression jointly, it is probable that the modulus of 
elasticity in tension differs little, if any, from the modulus in 
compression. 
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If the bending curve for this porcelain be, as it seems, a 
straight line with the same slope as the compression curve, it 
follows that the ultimate tensile stress is the same as the modu- 
lus of rupture, or 7800 lb. per sq. in. If the bending curve 
deviates a little from a straight line, but not enough to show 
without greater refinement of measurement, there may be con- 
siderable deviation in the upper portion of the tension curve 
so that the real stress at rupture may be somewhat below 7800 
lb. per sq. in. In any ease, it is evident that the tension tests 
did not develop the full tensile strength. 

Table 5 gives a summary of all the tests in which a complete 
series of readings were taken. The third column of this table 
gives the unit deformation at the unit stress of 1000 lb. per 
sq. in. Where no reading was taken at this load, the deforma- 
tion has been computed by interpolation from the two nearest 
readings. The fourth column gives the modulus of elasticity 
ealeulated from the stress of 1000 Ib. and the deformation of 
the third column. The fifth and sixth columns give the last 
unit deformation read and the corresponding unit stress. The 
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modulus of elasticity calculated from these figures, or from the 
difference between them and the corresponding deformation 
and stresses at 1000 lb., will show whether the curve of the 
material deviates from a straight line. 


CONCLUSIONS 


From the results of these tests, the following conclusions 
may be drawn: 
a The modulus of elasticity of stoneware and porcelain is 
practically the same in tension and compression. Its 
value may be obtained conveniently by a bending test. 


b The modulus of elasticity ot porcelain is about 10,000,000, 
The modulus of stoneware ranges from 6,000,000 to 
9,000,000, depending on the material. 

rABLE 5 SUMMARY OF TESTS OF STONEWARE AND PORCELAIN 
I it De- NIT S a 
Kind - Modulus’ Last Unit Uxtr Stress 
= formation 
rest Bar of at 1000 Lt of Deforma- 
Load |" * o * Elasticity tion Read At Last At 
per Sq. In Reading Failure 
Porcelain 

G. BE. I tens 0.000099 10,100,000 | 0 000288 QM) 2950 

G., ] II tens. 91 11,000,000 184 2000 2100 

eG. =. lil tens 99 10,100,000 2R7 2000 3000 

G.I 1\ tens 103 9,700,000 207 2000 2200 

G. E. I comp. 0 000094 10,600,000 | 0 901773 18000 19000 

G. E. Il bend. 92 10,800,000 736 7822 7822 

G. E. Ill bend 97 10,300,000 646 6448 6448 

Ohio 8. U Ill tens 0.000116 8,600,000 6 000330 2600 2700 

Ohio 8. U. IV tens. 121 8,300,000 7 2200 2400 

Ohio 8. U. IX | tens. 108 9,200,000 329 2801 2900 

' 
Stoneware 

53 I tens. | 0.000170 | 5,900,000 06 000240 1400 1500 

53 Il | tens. 166 | 6,000,000 231 1400 1500 

53 l bend. 160 | 6,250,000 441 2666 2666 

53 Il bend. 158 | 6,300,000 376 2291 2291 + 

2x4 I tens. 0.000157 6,400,000 0.900184 1200 1200 + 

2x4 Il tens. 158 6,300,000 178 1100 1200 

2x4 Ill tens. 155 6,450,000 155 1000 1100 

2x4 I bend. 150 6,700,000 390 25 2553 

W. M. I tens. 0.000118 ; 8,500,000 0.000269 2150 2200 

W.M. Il tens. 105 | 9,500,000 1 1800 1900 

W. M. Ill tens. 109 | 9,200,000 19] 1200 1900 

W. M. I | bend. 112 | 8,900,000 395 $44 3444 

W. M. II | comp. 112 | 8,900,000 1965 15500 21500 

3 I tens. 0.000173 , 5,800,000 09 000244 1400 1400 4+ 

3 II tens. 177 | 5,650,000 177 1000 1100 

3 lil tens 161 | 6,200,000 250 1500 1600 

3 II | bend. 169 | 5,900,000 384 2231 2231 

132 1 tens. | 0.000113 | 8,900,000 0.000181 1600 1650 

132 Il tens. 127 | 7,900,000 152 1200 1250 

132 lil | tens. 116 | 8,600,000 219 1900 1900 

132 II | bend. 112 | 8,900,000 328 2848 2548 


e The compressive strength of porcelain and high grade ston 
ware in a column 16 in. long and 1 in. in diameter is about 
20,000 Ib. per sq. in. The stress-strain diagram is prac 
tically straight up to 7000 lb. per sq. in. 

d The tensile strength of porcelain is above 3000 lb. per sq. it 
The diagram is a straight line up to this stress. The tensil: 
strength of stoneware ranges from above 1100 to above 
2200 Ib. per sq. in. The stoneware of the greater modulus 
has the greater strength. 

These tests failed to develop the full tensile strength of the 
material. Judging from the bending tests and the form of the 
diagrams, it is probable that the real tensile strength is about 
twice as great as the figures here given. 
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DISCUSSION 


RaLtpu D. MersHon (written). In suggesting to Professor 
Boyd the investigation he has so excellently carried out on the 
mechanical properties of ceramic materials, I had in mind 
more than the bearing of the subject upon the matter of in- 
sulation. For a long time it has seemed to me there were uses 
for ceramic materials where they are not now used, presum- 
ably because of the lack of information relative to their 
mechanical properties. One important possibility is that of 
the employment of clay pipes in many places where iron or 
steel ones are now used, especially underground. Of course 
such pipes are regularly used for sewers and drains, and I 
believe that to some small extent they have been employed for 
low pressure gas mains. But their use seems to have been 
confined to cases where the internal pressure was little or noth- 
ing. It would seem that their durability might be availed of 
in uses involving considerable internal pressures, if more were 
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known of the characteristics and the possible uniformity of 
the material composing them. 

So far as I know, this work of the author is the first sys- 
tematic investigation ever made of the mechanical properties 
of ceramic materials. It is to be hoped that it is a forerunner 
of further work along this line, both by Professor Boyd and 
others, and that we may have, before long, the results of in- 
vestigations as to the influence of various mixtures, methods 
f working, and degrees of firing, upon the mechanical prop- 
rties of ceramic materials, and upon the uniformity with 
vhich produets composed of such materials can be produced. 


R. C. CARPENTER (written). The investigation described by 
rofessor Boyd is the first that I have been able to learn about 
‘hich gives information of the strength of stoneware and 
oreelain under conditions of use. The information given by 
he paper is of great value in all the arts where porcelain is 
employed either as a structural member or for the purpose of 
cling as an insulator under conditions where it must sustain 
4 considerable load. 

Porcelain is a difficult material to test in the ordinary stand- 
ard testing machine because of its brittleness, so that the meth- 


ods described in the paper will be found useful for all future 
tests of this material made in any laboratory. 

The Society is to be congratulated for the success of this 
investigation, which is one of the results of the activity of its 
Research Committee. The field covered by the investigation 
gives information of the strength when subjected to tension, 
bending or compression strain, and for that reason is com- 
plete to a remarkable degree, especially when the difliculties 
which had to be overcome in making the tests are considered. 


L. E. Barrincer’ (written). The mechanical strength of 
porcelain is satisfactory in some respects and decidedly un- 
satisfactory in others. The most consistent property is the 
resistance to crushing and the most erratic and unsatisfactory 
is the toughness, or resistance to the sudden shock of impact 
or vibration. 

A few years ago I stated that in our experience with vitri 
fied porcelain used for electrical insulation we had found an 
average compressive strength of 20,000 Ib. per sq. in., and a 
tensile strength of from 900 to 1800 lb. per sq. in. The ten- 
sion tests were made upon briquettes of the standard shape 
used in cement testing, with the use of special clips and eush- 
ioning materials, and the compression tests on 2-in. cubes 
Professor Boyd’s paper indicates a compressive strength for 
porcelain of the same value; I think 20,000 Ib. per sq. in. is 
a safe basis for the calculations of designing engineers. 

The comparatively high and uniform compressive strength 
for porcelain, as compared to its other mechanical strengths, 
has led engineers to take advantage of this property as muc! 
as possible, and certain types of line insulators are designed 
to bring the strains upon the porcelain as nearly to compres- 
sive as possible. 

In several instances porcelain, because of its high insulating 
value and weather resistance, has been found quite the best 
material for insulation in electric railway equipment. In this 
particular field, however, porcelain can only safely be used in 
compression, and would meet with early failure if subjected to 
tensile, transverse, or impact strains. 

In the matter of determining tensile strength the conditions 
are more complex than in developing compressive strength. 
The author shows it is quite necessary to devise special clips 
and cushioning materials to develop the true tensile strength, 
and in his tabulation of conclusions states that even his very 
carefully conducted tests failed to develop the real tensile 
strength of either porcelain or stoneware. 

Inasmuch as the paper states only 3000 lb. per sq. in. could 
be developed, and this with the use of special clips, cushioning 
material and manipulating, although the true strength was 
probably 7000 Ib. per sq. in., it is suggested that a working 
figure of 1500 Ib. per sq. in. be taken for tensile strength. 

One point in connection with the mechanical strength of 
porcelain is the effect of temperature changes. In the kilns 
a marked difference of strength will be found, depending upon 
the rate of cooling. In the finished product temperature 
changes even within the range of 20 to 90 deg. cent. have an 
influence upon the mechanical strength. In general, sudden 
temperature fluctuations cause lowering of mechanical 
strength; and temperature changes in the finished porcelain, 
even though brought about at a comparatively slow rate, will 
have a harmful effect within certain ranges. Porcelain baked 
at 90 deg. cent. exhibited a decided weakness upon cooling. 

The effect of temperature changes is more pronounced as 
the rate of fluctuation increases, and has the greatest effect 


1 Engr. of Insulations, Gen. Elec. Co., Schenectady, N. Y. 
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upon the toughness. The tensile and transverse strengths are 
next most seriously affected, and the compressive strength 
least of all. 


F. M. Farmer presented a written discussion. He stated 
that this constructive paper represents a considerable amount 
of very careful and obviously reliable work which will be par- 
ticularly appreciated by all electrical engineers who have had 
to do with porcelain insulators. There is a remarkable dearth 
of reliable information of this character on porcelain. 

The paper is, however, of interest for another reason, name- 
ly, it emphasizes the small amount of research work which is 
being done on standard engineering materials. The impor- 
tance of this general class of research work is frequently over- 
looked. The ultimate commercial engineering value of such 
data is often, and perhaps usually, much greater than that ob- 
tained from researches which have terminated in more start- 
ling results. Many of our common engineering materials are 
constantly changing, due to improvements in the methods of 
manufacture, different methods of treatment, ete., and conse- 
quently their properties should be redetermined occasionally. 

Porcelain, for example, has been improved very greatly in 
the last fifteen years and yet, despite the enormous increase 
in its use for purposes where knowledge of the physical prop- 
erties is important, no reliable data are available on such an 
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PorcELAIN Test PIECE 


important property as tensile strength. In this paper it is 
concluded that the tensile strength of porcelain is above 3000 
lb. per sq. in., whereas the usual sources of information give 
the value as 650 to 2200 lb. per sq. in. These latter figures 
were undoubtedly obtained many years ago and do not apply 
to the modern porcelain. 

It will be conceded that no general conclusions as to the 
strength of porcelain can be drawn from the small number of 
tests described. While four or five specimens of a given sam- 
ple of porcelain may be sufficient, it is necessary to test not 
only samples of as many different makes as possible, but sam- 
ples of different thickness, and samples which have been sub- 
jected to various temperatures and periods in firing, ete. 

Nothing is stated as to the kind of percelain tested. Pre- 
sumably it is what is known as electrical porcelain, but further 
information would have been desirable, such as the kind of 
clays used, methods of firing, temperature of the furnace and 
time of firing. 

A form of grip and of test specimen which would develop 
the maximum strength of the porcelain would be desirable. 
While the conclusions in regard to the tensile strength drawn 
from the bending and compression tests are probably correct, 
data obtained by direct tests are more convincing. It would 
seem off-hand that the rectangular test piece with longer bear- 
ing surfaces at the ends would have developed the maximum 
strength of the porcelain. 


T. D. Lyncn* (written). We have done most of our test- 
ing of porcelain in the final piece as made for service. The 





THe JOURNAL 
Am.Soc.M.E. 


sections of such pieces are more or less irregular and for that 
reason difficult to reduce to a square inch section. We have 
made a few tests, however, on samples of porcelain with holes 
in either end for the purpose of attaching clevises, as shown 
in Fig. 1. Such samples showed approximately 1500 lb. per 
sq. in. tensile strength, and about 15,000 lb. per sq. in. com- 
pressive strength, or ten times the tensile value. 
are not at all conclusive. 


These tests 
Our full-size tests on the finished 
piece indicate that the strength of porcelain is probably very 
much influenced by internal stresses, and it would be interest- 
ing to know of any study made by the author along this line. 

An investigation of the internal stresses in brasses and 
bronzes was conducted by P. D. Merica and R. W. Woodward 
and reported before the American Institute of Metals in 1915. 
Perhaps some similar test could be made on porcelain to deter- 
mine if possible a heat treatment that will eliminate internal 
stresses or at least reduce them to a minimum. 


JoHN F. Ancona thought there was a possibility that the 
peculiar failure of the pieces in the tensile tests might be at- 
tributed to some condition of internal stress. 


Evuiorr H. Wuir.ock said that in connection with the ef- 
fect of temperature of cooling on the homogeneity of the sam- 
ple he had found that with a certain material the temperature 
rise curve of the firing had a great deal to do with the final 
strength. If the temperature rose to a certain point and was 
then allowed to drop and then again brought up to a higher 
point, the material was very much weaker than if the same 
temperature had been reached by a continuous rise. He 
thought that possibly the rate of firing might have as much to 
do with the tensile strength of porcelain as the rate of cooling. 


Percy H. Tuomas (written). The author found that fair 
and reliable results were difficult on account of the great ten- 
dency in the test machine for the stress to be applied un- 
evenly to the porcelain section, and also on aecount of the 
extreme local stresses at the point of application. While great 
care was taken in this work to eliminate such effects, other 
forms of specimens and other methods of holding the test 
pieces might be much better. 

Porcelain is used in practical service in certain eases in such 
a way as to be called upon to support very material stresses, 
and does so very reliably. But in practice the shape of the 
porcelain pieces and the method of support are such as to 
avoid the difficulties found in the tests described. For ex- 
ample, the high tension suspension type porcelain insulator 
serves to give mechanical support to a line conductor, at the 
same time insulating it. The porcelain part, as far as we 
are here concerned, is a cup in which an iron pin is fastened 
by filling the cup with Portland cement. The cup is held on 
the outside by a metal cap into which it enters and to which it 
also is secured by Portland cement. When the inner pin is 
pulled out in the testing machine, the metal cap being made 
fast to the resisting jaw of the machine, the porcelain cup is 
pulled apart, leaving its bottom portion in the cap, and the 
rim following the pin. The characteristic fracture is that of 
tension stress. A porcelain cup 1 in. internal diameter and 
with a wall 34 in. thick may resist a stress as high as 13,000 
Ib. in some instances, which is equivalent to 2500 to 3000 Ib. 
per sq. in., assuming an even distribution. But as this stress 
must be greater near the surface of the wall than on the in- 
terior, the true unit stress must be much higher. This cor- 
responds fairly well with the test values of the paper. 


1 Research Engr., West. Elec. & Mfg. Co., E. Pittsburgh, Pa. 
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Furthermore, ui spite of the very serious stresses to which 
ese insulators are subjected, there are no signs of brittle 
ness or unreliability in service on this account. 
The conclusion would be that, when properly used, porce 
lain is a very strong and reliable material, and by no means 
deserves the reputation it has been given by its behavior in 


tests of porcelain rods and narrow tubes. 


oHN A, Brasuear. For nearly twenty-five years I have 
ought of using or attempting to use a porcelain dise of a 
pecial design instead of glass for a reflecting telescope. Suil- 
vered glass mirrors were introduced some forty years ago; 
is, silvered on the front instead of the back surtace, and 

| have thought in the ease of large glasses, the dise could be 
of porcelain, which could be given an approximate curva- 

ore the enamel was deposited upon it, and if this 
enamel could be put on thick enough, then ground, fined and 
wished, and then the surface silvered, it would make a very 
xcellent substitute for the glass mirror. I do not know 
vhether any studies of the coefficient of the expansion and con- 
raction of porcelain have been made, but in the glass disc it 
is an Important factor, so that in the case of large telescopes 
vives very great trouble. In the ease of the 72-in. reflector 
which we are now making for the Canadian Government, the 
dise alone, which is 12 in. thick, weighs two and one quarter 
tons; and the 100-in. which is being made for the Mt. Wilson 
Observatory, weighs in the neighborhood of four tons. If this 
veight could be reduced in the porcelain dise, and the material 
% made homogeneous, with a coetlicient less than glass, it 


would be a great advantage to the instrument itselt 


Tue Auruor. In regard to internal stresses, mentioned by 
Mr. Lynch, it was first thought that the failure of the round 
rods at the head was due to this cause Accordingly the reé 
fang lat pieces were made with a vel tle chat ge ol slope, ana 
considerable care was used to so handle the clay as to leave 
all parts ol the piece 1n the same condition. The nature of the 
ailure of these pieces seemed to indicate, not internal stress, 
sut the combination of the direct tension with the tension re 
sulting from the transverse compression of the grips. As sug 
vested by Mr. Farmer, a grip with larger bearing surtac 
should make it possible to develop the full tensile strengt! 
lle head of the test piece should enlarge somewhat more 
rapidly than shown in Fig. 2. 

'ransverse compression not only weakens a rod subjected 
o longitudinal tension but also strengthens it for longitudinal 
compression, Bands around porcelain rods near the ends seen 
to have the same effect as in hooped concrete columns. 


Internal stress is probably an important factor in insulators 


vhere there are rather abrupt changes of section. In metals 
the amount of internal stress may be determined by measuring 
he dimensions of a small portion, then cutting it free from 
the rest of the body and measuring again. The difficulty of 
eutting makes this impracticable with poreelain. A form of 
test bar with an enlargement or contraction near the middlk 
vill enable one to separate the effects of compression of the 
rrips from those of internal stress and unequal distribution of 
tress. To differentiate completely between these last two fac- 
tors may not be possible, but series of tests varving one at a 
time the two elements of heat treatment and form of piece 
should. give valuable results. Whatever internal stress is 
ound may be due either to the heat treatment or the mechanical 
treatment of the wet clay, and another set of experiments will 
he necessary to settle all these questions. For testing these 
ieces, bending tests with a constant moment for a considerable 


length will be found easier to apply than direct tension tests. 
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CORRESPONDENCE FROM MEMBERS 
OF THE SOCIETY 
lu its report to the Council, publ shed n The Journal for 


December 1915, the Publication Committee presented a@ care- 


fully thought-out plan for the publicat ons of the Sore ety, cer 


tain feature s of which it has already been 3 sible to carry out 
Several letters commenting on this plan ha nm rece ed. 
which are pubi shed herewith. lie recommendation f ti 
Committee are a reprinted j ; } hor nver 


; 


‘en rej ere nce, 


rep ANSACTIONS 

l. hat the publication of the annual volume of Transactions 
be continued. 

2. That it be published in the same size and binding as here 
tolore. 

3. That it shall contain, subject to the approval of the Pub 


heation Committee, all ot the papers and discussions pre 

sented at meetings ol the Society (hot including section 

meetings), and technical reports of Committees; and shall 
contain a syllabus of each paper, summarizing the essen 
tial facts and conclusions. 

} That it shall contain all the papers and discussions pre 
sented at section meetings which in the opinion ot the Pub 
heation Committee are of sufficient merit 


REVISES 


lhat additional revised copies of the papers and discussion be 
printed and bound in pamphlet form at the earliest pra 
ticable date. A charge will be made for such pamphlets 

ADVANCE PAPERS 

'hat papers for the meetings of the Society be printed i 
pamphlet form in advance, as heretofore, and be sent to 
members eratis upon request, a notice of these papers wit! 
syllabi, being printed in The Journal one month befor 
meetings. 

THE JOURNAL 


+ 


1. That The Journal be published monthly as heretofore, but 
with the view to making it a semi-monthly or a weekly as 
soon as the amount of matter to be handled requires it and 
tunds tor that purpose are available. 

2. That the size of The Journal shall for the present remai: 
as it now Is. 

3. That The Journal shall contain: 

a All ot the papers and discussion presented at regular 
meetings of the Society, preferably in substantially 
complete form, or adequately abstracted, according 
to the character of the paper, as soon after the meet 
Ings as possible. 

b Papers, or abstracts, with discussion, presented at 

meetings of Local Sections. | 

ec Announcements and reports upon Society affairs and 

incidents, employment bulletin, library notes, per 
sonal notes, ete. 

d Department for contributed discussions on papers pre 

viously published, or new matter. 

e Members correspondence department, including sugges 

tions on Society affairs. 

Review of World’s Technical Press. 

Review ot technical books, by experts selected by the 

Committee. 


PUBLICATIONS OF THE SOCIETY 
To the Editor: 

[ think Professor Christie’s letter expresses exactly my 
opinion and judgment of the publication matter. While 
the out of town members constitute the majority of the 
Society’s total enrollment, this does not fully state the fact, 
heeause a very small percentage of the local members attend 
meetings, so that but a small fraction of the total out of town 


membership is present whenever papers are presented. 
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Furthermore, the discussion from such sources naturally 
tends to be verbal rather than written, and expresses less 
mature thought, or at least not so careful presentation. 

In my own ease, I never have sent for advance copies of 
papers, and probably never, or at least very rarely, will, be- 
cause I am, like a good many others, extremely busy. I can- 
not tell from the summary of a paper whether it is really 
worth while or not, but I can tell very quickly by sketching 
over it, as I always do with the Proceedings of the American 
Society of Civil Engineers. 
and having approximately the same summary, one might, in 
my opinion, be extremely valuable and merit extended and 
eareful discussion on my part, and another composed to such 
an extent of generalities and mere presentation as not to be 
worth my careful reading. 

It is my experience that, speaking by and large, probably 
the most suggestive portions of papers presented to the 
American Society of Civil Engineers have been found by me 
in discussions, or at least brought out by such discussions. 
Consequently, I feel very strongly that no trouble or ex- 


Of two papers of the same title, 


pense should be spared to increase even by a small percent- 
age the number and quality of discussions of papers. My own 
personal judgment, therefore, is that positively the best ex- 
penditure which the Society could make would be to return 
to the earlier plan of publishing all papers in The Journal 
before meetings, just as is done by the Civil Engineers and 
the Electrical Engineers. 
H. T. Cory. 


San Franeisco, Cal. 


To the Editor: 


Referring to the report of the Publication Committee, I do 
not hold my opinions of much value, but am giving you them 
for such appraisal as you may make of them. 


TRANSACTIONS 


1. I should not like to see the annual volume discontinued; 
it is of much value to me. 

2. If published in the same same size and binding as before 
it will suit me better than if changed. I have all of the 
previous volumes, and I consider them as large as one 
eares to handle or provide cases for. 

3. I think it should contain all approved papers and dis- 
cussions. 

4. There might be some meritorious papers at section meet- 
ings that should be included. There is so much rehash- 
ing of matter, and publication of stuff that is only 
filling, that a careful pruning by the Editors is ad- 


visable. 
JOURNAL 
1. Yes. 
2. Satisfactory to me. 
3. (a) Yes, if not involving too much expense. 


(b) Such as are considered of sufficient value to warrant 
their publication in the transactions. 

(ec) Yes. 

(d) Yes. 

(e) Yes. 

(f) Doubtful value to me. These would perhaps involve 
more expense than the work would be worth, and 
in some cases work to the disadvantage of the 
Society. 

(g) No. 


THE JOURNAL 
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REVISES 


This should be left to the Publication Committee who could 
respond to such demands as were made. 


ADVANCE PAPERS 


Not necessary if item (a) under Journal is complied with. 
Otherwise, ves. 
Jno. C. WHITE. 


Madison, Wis. 


To the Editor: 


} 


I am much pleased to learn that the publication of the 
Transactions is to be continued in volumes corresponding to 
those which we already have, and that they will contain as 
heretofore all the technical material of value resulting from 
the meetings of the Society. 
with the Society for a number of years set great store by thx 


Those who have been connected 


Transactions in their complete form and wish to keep thie 
form and style intact. 

The publication of advance papers will also aid in bring 
ing out discussion both oral and written and will thus add to 
the value of the meetings. These adyance copies are also con- 
venient for filing under subjects in the libraries of the mem 
bers. It is sometimes desirable to file a paper on some par 
ticular phase of engineering together with publications of 
Journal 
itself would be more usable and more in accordance with the 


general scheme if it were printed in the usual 6 x 9 size. 


similar import for convenience of reference. The 


The publication of papers in The Journal could be largely 
dispensed with as unnecessary and the text confined largely to 
matters of general interest, such as reports of meetings, an 
nouncements of meetings, reviews of publications and peri 
odiecals and other miscellaneous material which would not ap- 
pear in the Transactions. Matter which would naturally ap 
pear in the ordinary technical journals of the eountry is out 
Nothing should be 
published in The Journal at additional expense which ean 


of place in The Journal of the Society. 


just as well be read elsewhere; in other words, The Journal 
should be what the name implies, a monthly record of Society 
matters which do not appear elsewhere. The small size is 
much more convenient for library purposes as it conforms 
to the ordinary pamphlet filing cases. 
C. H. Bensamry. 
Lafayette, Il. 


To the Editor: 

The writer has the following comments to make on the 
plan for publications of the Society. 

Under Transactions and Revises the writer agrees entirely 
with the outline as published. 

Under The Journal the writer would raise objection to the 
present size of The Journal. It is large and unwieldy and not 
convenient for ordinary perusal. It is believed that the for- 
mer size of The Journal, or the size used by fiction period- 
icals, would be very much preferable. This statement is made 
after several years experience with both sizes, and the regu 
lar receipt of publications of other societies not printed on 
the large page now used by The Journal. 

Under paragraph 3 the writer would suggest that in Th 
Journal all discussion be omitted. By doing this, the origina! 
papers could be printed in fairly complete form in The Jour- 
nal as far in advance as possible, and in our opinion would 
be ample record for the members until such time as th 
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Transactions were published. This would also do away with 
the publication of advance papers except in cases where pub- 
lication in The Journal would not be possible previous to the 
presentation of papers. 
W. B. Sanrorp. 
New York, N. Y. 


FAHRENHEIT SCALE 
To the Editor: 

As you probably know, a paper is being circulated for ex 
pression of opinion relative to the discontinuance of the 
Fahrenheit thermometer seale. This paper is being sent out 
by a member of Congress, Representative Johnson of Wash- 
ington. 

I wish to know what attitude is being taken by the Engi- 
neering Societies regarding this matter. There has been 
quite a determined stand taken against the forcible adoption 
of the metric system, but 1 am not sure whether this extends 
to the use of the Fahrenheit scale. The change would cause 
considerable commotion in our definition of heat units. 


P. F. WALKER. 


Lawrence, Kansas. 


Comments from the membership on the question raised by 
Prof. Walker will be appreciated by the Secretary.—Eprror. 


DEVICE FOR RECORDING DATA 
IN A BOILER PLANT 

To the Editor: 

The instrument illustrated herewith has been designed in an 
endeavor to produce a device that will assist the responsible 
head of a boiler plant to a knowledge ot the performance of 
his boilers, hour by hour, without the necessity of analyzing in 
detail the figures of the daily coal and water logs. The boiler 
room superintendent usually knows pretty closely how many 
pounds of steam ought to be evaporated per pound of coal 
burned, and he is principally interested in learning, with the 
least amount of work, whether his assumed standard of econ 
omy is being consistently maintained. 

The instrument, which for lack of a better name has been 
styled the Econograph, is conveniently located in the man- 
ager’s office. It produces a daily chart that shows by separate 
lines, but simultaneously, the water rate, the coal rate and 
whether the ratio of water to coal has fallen below the assumed 
standard. The chart not only shows whether the desired degree 
of economy has been maintained, but also, in the event of the 
economy falling below the desired standard, the chart shows 
the time of day when the drop oceurred, and for what length 
of time the boilers were run at a degree of economy lower 
than the assumed standard. The diagram also assists, by mere 
inspection, in locating the eause of falling off, that is, it in- 
dicates whether the poor economy was brought about by de- 
erease in evaporation, or by unusual increase in fuel. 

The daily chart consists of four lines or curves, coincident 
as to time, but independently recorded on the chart as follows: 
1. A line showing the amount of water fed to the boilers; 

2. A line showing the fuel fired; 

}. A line showing the time at which unevaporated water was 
withdrawn from the boiler, through the blow-off or other- 
wise. 

4. A line showing the time at which the economy of steam pro- 
duction fell below the assumed standard of performance 
which was expected to be maintained, and the time when 
the desired standard was regained. 
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The water line on the chart gives, to scale, the total water 
fed to the boilers at any given hour, in thousands of pounds. 
The inclination of this line from the horizontal shows approxi- 
mately the rate at which water was being supplied at any given 
time, and shows fluctuations in rate of water supply. The fuel 
line shows the total fuel fired at any given time and the rate of 
firing. Thus, the slope of the water and fuel lines indicates at 
a glance the probable cause of any change in economy. 

The hour at which an apparent change occurs is automatic 


ally shown so that the time of commencement and the f 


end ol 
a period of inefficient operation on the day-shift, night-shift, 
or at any time, is recorded beyond dispute. If standard econ 
omy, or better is being maintained, the chart shows it, indi 
cating that there is no necessity for analysis of the water and 
coal logs; but if economy drops, the time at which the drop 


occurs, is definitely fixed and an analysis of the coal and water 











Fic. 1 Dera VIEW or THE ECONOGRAPH INSTRUMENT 


logs for that period of time should be made to locate the fault 

The instrument comprises a clockwork drum carrying a 
sheet of paper on which four pointers draw independently the 
lines above referred to. One of the pointers is connected 
through a train of gears and an electrically operated tripping 
mechanism with a contact switch connected to a water weigher, 
or to the recording device of a flow meter that measures the 
amount of water fed to the boilers, or it may be connected with 
the recorder of a steam-flow meter. The second pointer is con- 
nected through a similar set of gears and an electric tripping 
device with a moving part of the stoker, or with an automatic 
coal seale, or with a contact device actuated by wheel-bar- 
rows or carts delivering coal to the boilers, as the case may be, 
or if gas or oil is used for fuel, the pointer is actuated by con- 
tacts on the indicator of the fuel meter. 

The third pointer draws a straight horizontal line so long as 
the ratio between water and fuel is equal to or greater than 
the standard which it is desired to maintain, but when the 
ratio of water to coal drops below the standard, this pointer 
makes a break in the diagram at the hour when the drop oc- 
curred, and the line remains broken until such time as effi- 








eeu 


TE LL IE A 











929 


“Vm 


clency again reaches standard. This broken line gives un 
mistakable notice to the plant manager, who can refer to the 
water and fuel lines directly above to ascertain the probable 
cause, and he can then make the usual analysis of his boiler 
room water log and coal log covering the time in question and 
can iustitute proper inquiries in the fire room. 

rhe third pointer does not draw attention to economy that is 
better than standard, beeause it has been found impractical in 
practice to attempt to record diagrammatically minute fluctua 
tions in the ratio of coal and water, and it is suflicient tor 
practical purposes to indicate sharply, as by the broken line, 
only those times when performance falls below standard. 

The fourth pointer is connected by an independent circuit to 
the blow-off valve of the boiler, and shows by a break or jog 
in its line, the hour at which the blow-off valve is opened, and 


the length of time it remains open, to direct attention on the 
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or water supply. If the blow-off valve has been opened and 
water has been withdrawn from the boiler without being evap- 
orated, the top line of the diagram shows at what time it oc- 
curred. 

The total coal and total water at any hour can be measured 
approximately on the diagram, and by laying a ruler along the 
slope of the water line or the coal line, the operator can esti 
A hit- 


tle practice enables one to easily estimate these quantities very 


| 


mate the coal or water in pounds per hour at that time. 


closely. 
The primary object of the device is to record on paper ane 


to draw attention to those times at which poor economy 


obtains, and to indicate to the engineer (by the independent 
water and coal lines) where the trouble is likely to be found 
An analysis of the boiler-room logs of coal and water for the 


period of poor economy will reveal the eause in the usual way 


Che instrument is not intended to take the 
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place of the technical knowledge requisite to 
maintain high boiler economy, but it does away 
the work of 


boiler data, and ealls attention 


with some of tedious analyzing 
to those times 
of poor economy which it is profitable for the 
engineer in charge to study, referring back to 


his log data. 


To adapt the device to conditions at different 
plants, it is provided with adjustments, such 
as dials that indieate periodically the times at 
which charges of coal and water are supplied 
Another pair of dials shows the ratio at which 


= 
= 
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the machine is set: thus, if it is desired to 
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A 24-Hour Recorp or BorLeR OPERATION 
THE ECONOGRAPH 

liagram to the time at which unevaporated water was removed 

from the boilers, in order that it may not be inadvertently tig- 

ured as having been evaporated. 

The diagram may be of either twelve or twenty-four hours’ 
duration, and is usually made on transparent paper. so that the 
chart of one day’s run can be compared with that of another 
day by laying one chart on top of the other. In reading a fin- 
ished chart, it is seen at first glance whether the standard per 
formance has been maintained, the hour at which economy fell 
below standard, and at what time it was regained. 

Direetly above is the coal line which extends upward from 
left to right across the sheet and its inclination shows at a 
vlance whether there has been any sudden increase or decrease 
in the eoal rate. The water line is directly above the coal 
line, and its inelination shows any apparent variation in rate 
of water supply. 

Thus, the bottom line, which is called for convenience the 
efficiency line, draws immediate attention to poor economy, 
while the coal line and the water line show at a glance whether 
the drop in efficiency is probably due to change in rate of coal 
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maintain a standard evaporation of, say, 7 Ib. 
of water per pound of coal, the latter dials will 


show a ratio of seven to one. This ratio can 


be set within reasonable limits to anv desired 


standard. The adjustment is made by turning 
the vertical thumb-serews shown below the dials. 

No two plants deliver coal and water in exactly the same 
size charges, that is, one boiler may be fed by a coal weigh 


fed 
by a seale that delivers 500 lb., and similarly with the water 


scale which delivers 300 lb., and another boiler will be 
supply. The device is, therefore, provided with adjusting 
screws by which the units of coal and water are converted to 
equivalent séales on the chart, so that the water line and the 
coal line of the diagram can be measured to the same scale. 

The instrument records with accuracy the correctness of the 
recorded results depending upon the aceuracy with which the 
units of fuel and water are measured before being supplied to 
the boilers. Details of the mechanism would be of little inter 
est in this description, although they are simple in construe 
tion. It is here desired to merely describe the results attained 
hy the device as a means for assisting the power plant man 
ager to arrive at a quicker and easier analysis of his boiler per 
formance. 

Georce B. WILLCcox. 
Saginaw, Mich. 
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AFFAIRS 


THE SPRING MEETING AT NEW ORLEANS 





Hk Committee 
on Meetings 
and the New Orleans 
Committee of Ar 
rangements have 
practically eo m 
pleted their plans 
for the Spring Meet 
ing to be held at 
New Orleans, April 
ll to 14. Intorma 
tion regarding the 
program, note 
Lransportatior and 
Leature ! iterest 
be inspected at 


New Orleans is pub 





lished herewith, and 
will he tollowed in a 
tew days by a eir- 
eulatr lo tine nem 
Dbersiilys civing tur 
ther and later details. 

verything points to a meeting whieh to most of those who 
attend will prove unique The problems of the engineer in 


the South are peculiarly his own and net only will certain of 


these problems be considered during 


ie protessional SECSSLONS, 


but every facihty will be afforded to visit industrial plants 
und to witness engineering construction work which are typi 
eal of 1 


country, 


e industries and undertakings of that part of the 
| 


Headquarters will be at the Hotel Grunewald and the 
meeting will open as usual on Tuesday afternoon of the week 
ot the convention and close on Friday, but it is hoped that 
nany will remain over during the day Saturday for the pur 
mse of making inspection trips in the viemity. 

Chere are several plants near New Orleans which are peeu 
har to the locality, but due to infrequent train service, or other 
reasons, it requires about a day to visit them. For this rea 
son, the Committee decided not to plan detinitely for exeur 


sions to these plants during the time of the meetings, but have 





arranged instead for 
Inspection parties 0: 
Saturday tor tlh 
beneht of sueh men 
bers as may st 
er another da 
The plants whiel 


(Conmmittee have pal 


tli salt mines 
Weeks Island an 


Avery Island; 





vood distil 
plant at Shd 
| ree irnmgation 
tunping plants Westert Louisiana and the oil fields 
of Western Louisiana and oil and gas fields of Northern 
Louisiana 

Che tentative program is published on the next page \t 
tention 1s called in particular to the openmg = sessio1 
Wednesday morning, when there will be a discussion upon hh 
dustrial Preparedness What i Means and How it Car 
Accomplished. 

Following this session the visiting members will be in t 
hands of their New Orleans friends until Friday morning of 
the convention, when the last professional session will take 
place. The New Orleans Committee have in preparation one 
session for their part of the program which will inelude yp: 
pers upon the evolution of low-lift pumping plants in the Gulf 
Coast country, tests upon the capacity and economy of mu 
tiple evaporators; and the mechanical equipment used at the 
docks in the Port of New Orleans. 


Pay rs to come up tor diseussion at the session on Frid; 











Copvright. TT. J. Harvey. New Orleans 


Oxe or THE Excursions DuRING THE SPRING MEETING WILL BE TO THE RECLAIMED LAND NEAR New ORLEANS 
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morning will treat of miscellaneous subjects, notably the meas- 
urement of the flow of fluids and related topies; the dynamic 
balancing of rotating bodies, the measurement of viscosity and 
the flow of heat. 


TENTATIVE PROGRAM 


Tuesday, April 11 


APTERNOON.... Registration. 


EVENING...... Informal Reception. 
Wednesday, April 12 
MORNING...... Business Meeting, followed by Professional 
Session on “ Industrial Preparedness.” 
APTERNOON....Trip on the river which will give an oppor- 


tunity to view the harbor as a whole and 
inspect the new cotton warehouse and other 
features of interest. 


EVENING... . Address for the general public, by Mr. W. B. 
Thompson, Commissioner of Public Utili- 
ties of the City of New Orleans. 

Thursday, April 13 

MORNING...... Professional Sessions at which papers will be 
given on engineering subjects of local in- 
terest. 

AFTERNOON....Entertainment at Country Club, or some 


other excursion. 
EVENING......Reeeption and dance. 
Friday, April 14 
MORNING...... Professional Sessions. 
AFTERNOON....Exeursion to reclaimed land near New Orleans. 


TRANSPORTATION NOTICE 


The Committee on Meetings has been pleased to accept the 
invitation of the Section of the Society at Birmingham, Ala., 
to make a stop in that city on the trip to New Orleans. A 
train schedule as given below has been designated by the Com 
mittee for those going from the vicinity of New York, which 
allows a stop of 24 hours in Birmingham. The route is 
through Washington and Chattanooga via the Short Line 
(comprising the Pennsylvania, Southern, Norfolk and West- 
ern, and Queen and Crescent Lines). The Pullman cars of 
the train will be parked at Birmingham so that members may 
conveniently spend the entire day, Monday, in accepting the 
hospitality of the Birmingham Section. 

While it is expected that a number will prefer to go to 
New Orleans by boat rather than by train, and that, on the 
other hand, some, unable to take the time for the stop at 
3irmingham, will leave a day later than the schedule indi- 
cates, it is hoped that as many as possible will take the 
official train in order to add to the sociability of the journey. 


TRAIN FROM NEW YORK 


Leave New York via Pa. R.R. 3:34 p. m., Saturday, April 8. 
Arrive Washington 9:15 p. m. 

Leave Washington via Southern Railway 9:45 p. m. 

Arrive Birmingham 10:25 p. m., Sunday, April 9. 

Leave Birmingham 10:35 p. m., Monday, April 10. 

Arrive New Orleans 9:40 a. m., Tuesday, April 11. 


Full information concerning trains and reservations may be 
obtamed from W. V. Kibbe, District Passenger Solicitor of 
the Pennsylvania Railroad Co., 501 Fifth Avenue, New York. 


TRAINS FROM CHICAGO AND CINCINNATI 


The Executive Committee of the Cincinnati Section has 
designated the train leaving Cincinnati on the Queen and 
Crescent Road at 8 a. m. Sunday, April 9, as the official train 
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from Cincinnati. This train is scheduled to arrive in Bir- 
mingham Sunday night as a part of the same train on which 
the New York members will travel, as mentioned above. 

The Committee of the Chicago Section of the Society pro- 
poses the schedule given below, with the idea of accepting 
the Birmingham invitation and at the same time having the 
company of the Cincinnati Section from that city to New 
Orleans, and also of joining the New York Section at Buir- 
mingham. 


TRAIN FROM CHICAGO 


Leave Chicago, Big Four, 11:45 p. m., Saturday, April 8. 

Arrive Cincinnati, Big Four, 7:55 a. m., Sunday, April 9. 

Leave Cincinnati, Queen & Crescent 8: 00 a. m., Sunday. 

Arrive Birmingham, Queen & Crescent 10:25 p. m., Sunday. 

Leave Birmingham, Queen & Crescent 10:35 p. m., Monday, April 1" 

Arrive New Orleans, Queen & Crescent 9:40 a. m., Tuesday, April 11. 

The route between Cincinnati and Birmingham is via Chat- 
tanooga, at which point the trains bearing the New York 
Section and Chicago Section will be consolidated, thus afford- 
ing an opportunity for visiting en route between Chatta- 
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TERMINAL STATION, NEW ORLEANS 


nooga and Birmingham. The time of arrival at Chattanooga 
of the New York Section will be 5.55 p. m. and of the Chicago 
Section 6.10 p.m. 
TRIP BY BOAT 

For those desiring to go by boat, the Southern Pacifie Com- 
pany offer accommodations on their steamer Proteus, which 
leaves New York at 12.00 o'clock noon on Wednesday, April 
5, arriving at New Orleans on Monday, April 10, at 10.30 a. m. 
This offers a delightful five day voyage in a first class 
steamer, excellent cuisine, courteous attention, a restful trip. 
For those desiring to return by boat, it may be stated that a 
boat leaves New Orleans for New York on Saturday, April 15, 
at 10.00 a.m., and is due to arrive in New York Thursday, 
April 20, at 7.00 a.m. No official train schedule is being ar- 
ranged for the return trip. 


Reservations for the boat trip, going or coming, may be ob- 
tained from J. M. Adler, Passenger Agent, 1158 Broadway, 
New York. 


FARES 


The individual round trip by rail between New York and 
New Orleans is $56.30. Pullman fare from New York to 


New Orleans is $8.00 for lower berth, $6.40 for upper berth. 
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CoTToN ON THE LEVEE 


There is practically no reduction for large parties, the rate 
or ten or more going and returning by rail being $55.38. 

The round trip fare between Chicago and New Orleans is 
$37.40. 

The round trip fare, either going one way or both ways by 
bout, between New York and New Orleans, is $75.00. This 
includes meals and berth on the steamer and provides also for 
those starting from an inland city, such as Cincinnati, to go 
by rail to New Orleans, returning to New York by boat and 
thenee by rail to the point of starting. For parties of ten or 
mere going on one ticket by rail and returning by steamer, 

e round trip is $70.19. 

\ charge of $2.00 per capita will be made for parking the 

rs for oeeupaney at Birmingham. 


HOTELS 


[he Committee on Hotels of the New Orleans Committee 
Arrangements has selected the Grunewald Hotel as head- 
quarters for the Spring Meeting. The rates are as given 
below and members are requested to write direct to the hotel 
or reservations. The Grunewald has sufficient capacity to 
iccommodate all visiting members, but in case any should pre- 














12-Fr. Screw Pumps, Drarnace Station No. 1 














DRAINAG!I 


SraTion No. ] 


fer to stay at another hotel, rates are also appended for the 


three others recommended by 
squares of the headquarters. 
European plan: 


HOTEL ‘ 
New Building 
Rooms without bath, one person 
Rooms with bath, one person 
Rooms without bath, two persons 
Rooms with bath, two persons 
Main or Old Building 
Rooms without bath, one person 


the committee, all within thre 


The rates are as follows, on the 


RUNEWALD 


$1.50 per day and u 
».00 per day and 
2.50 per day and u; 

00 per day and up 


_ 


$1.00 per day and u; 
Rooms with bath, one person.. 2.50 per day and 
Rooms without bath, two persons 2.00 per day and u; 
Rooms with bath, two persons.............+.:. 3.50 per day and up 

ST. CHARLES HOTEL 

Room with detached bath, ome person.......... $1.50 per day and up 
Room with bath, ome person..... peeswe 2.50 per day and up 
Room with detached bath, two persons.... .».» 2.50 per day and up 


Room with bath, two persons.... 
Parlor suites.. 


HOTEI 
Room without bath, one person 

Room without bath, two persons. 
Room with bath, one person.... 
Room with bath, two persons 


, enae eee 4.00 per day and up 


, : rT .+» 10.00 per day and up 


DE SOTO 

$1.50 per day and 
2.00 per day and u; 
2.00 per day and up 
3.00 per day and up 


Rooms with connecting bath, two persons in each 


TOOM ..+6.6 . 


sccee cces 3.00 per day per room 














DISCHARGE FROM ONE 
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Coquille, New Orleans. 


COURTYARD IN FRENCH QUARTER 


COSMOPOLITAN HOTE!I 


Room with bath, one person. $2.00 per day 
Room with bath, two persons. 3.00 per day 
Room without bath, one person 1.00 per day 


ENGINEERING FEATURES AT NEW ORLEANS 

Interest in New Orleans from an engineering standpoint 
centers in the accomplishments ot the past few years toward 
securing facilities adequate for handling the commerce of the 
Mississippi Valley with the outside world. In this respect the 
city and state have worked together and along with this de- 
velopment have come marked advances in the social and edu 
cational lite of the community, through the modernization of 
the city government, the completion of elaborate systems of 
sanitation, the drainage of large contributory areas of land and 


the splendid growth of various educational institutions. 


New Orleans has spent $28,000,000 in one of the most com 





Coquille, New Orleans 


A Spor or Rare Beauty 
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plete systems of sanitation in the world, comprising water sup 
ply, sewerage and drainage systems. 

The water supply includes an extensive system of sedimen 
tation and filtration, with two main pumping stations of $0,000 


vallons per day capacity and several hundred miles ot mains 














Coquille, New Orleans 


Tropica Fourace at New ORLEANS 


The sewerage system, with two large pumping plants, has been 
in operation since 1905, 

Immediately about New Orleans over $20,000,000 are being 
expended in draining the wet lands with most favorable cor 
ditions resulting as to health and the possibilities of intensive 
cultivation for farm and garden products. The inspection. of 
this drainage area is one of the visits planned for the Spring 
Meeting. This project, and that for water supply, have called 
for pumping plants of immense capacity which are of prime 
interest to the engineer. 

The river front at New Orleans is publiely owned and has 


been rendered doubly useful by a municipally-owned belt line 
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connecting the various trunk lines, wharves and manutactu 
ing plants of the city. A large sum has been expended in the 
construction of modern docks, wharves and steel sheds for the 
iandling of freight. The recently built state warehouses for 
the storage and handling of cotton constitute one of the great 
institutions of the country tor facilitating transportation. 
These warehouses required an expenditure of $3,000,000 
and were constructed at a minimum cost, the determination 
of which involved a careful study of several factors, such as 
the ratio of storage capacity to amount of cotton handled, the 
questions of single or multi-story buildings, the height to 
which the bales would be piled or tiered, and the mechanical 
handling of the cotton. One of the devices contributing to thi 
suceess of the plan as developed is a mechanical “ bale-puller ” 
for the purpose of extracting any bale trom any pile without 


moving any other bale. 


Beeause ot publi ownership it has net been possible tor a 














An Excursion Is PLANNED TO THE IMMENSE CoTrron Wart 
HOUSES RECENTLY CONSTRUCTED AT New ORLEANS 


industry to erect buildings on the batture of the river except 
for the purpose of “commerce and navigation.” In conse 
quenee, another important development is now underway i 
the nature of a ship eanal connecting the gulf and the river 
vineh will give opportunity for waterside loeation for the 
ianufacturer, besides increased facilities in receiving his raw 


iaterials and in shipping his products 


FEATURES OF GENERAL INTEREST 


Besides the engineering features of New Orleans, the visitors 
t the Spring Meeting will tind many delightful places to visit 
the city, as evidenced by the several glimpses in the illustra 
ions appearing in this number. The quaintness of the Frenel 
larter with its courtvards, antique stores and famous restau 
ants, the tropieal vegetation, the parks and many beautiful 
treets, cause the city to rank ligh among the vacation places 
the country. There are publie buildings to be visited, the 
halmette Monument, the Cathedral and old residenees, many 
them of historie interest. 

Tulane University, which has been a potent educational 
ctor in Louisiana, is of interest. Neweomb College also 
ppeals to visitors because of its art school, where are pro- 
ied by the students various art objects, famous among which 
the Neweomb pottery. 





NOMINATING COMMITTEE 

In making a study of the situation, President Jacobus 
found that no particular method is outlined tor selecting five 
members for the Nominating Committee, but that it has been 
the practice to select members from different geographical 
sections of the country, as it would seem that this is the best 
way of securing the views of the membership at large. He 
wished to avail himself of the splendid organization and 
terest of the Sections and with this in mind formed five 
groups of the different geographic sections of the Society, 
vithout respect to the number of members in those sections, 
and suggested that each of the groups agree on a single car 
didate, where practicable, to be submitted as suggestion itor 
appointment on the Committee. The sections were grouped 

jollowing order: 

Group 1—San Francisco and Los Angeles 

Group 2—Atlanta, Birmingham, St. Louis and Cin 

Group 3—Chieago, Milwaukee and Minnesota 

(jroup 4+—Boston, New Haven and Worcester 

Giroup 5—New York, Philadelphia and Butfalo 

Great interest has been manifested and the President, while 
net bound to accept the nominations made bv the Sections. 
has in each ease taken pleasure in doing so. The nominations 
are as follows: 

Group 1—J. T. Whittlesey, of San Francisco 

(iroup 2—Prot. E. H. Ohle, of St. Louis 

Group 3—H. M. Montgomery, ot Clieago 

troup 4—Walter B. Snow, of Boston 

Group 5—D. Robert Yarnall, of Philadelj ina 


The object of pursuing the above method, as was brought 


out in an address by the President at the joint meeting of the 
Chairmen of the Seetions held at the time of the Annual 
Meeting, is to secure the greatest possible democracy through- 
out the Society and at the same time encourage the selection 
of those men who by virtue of their high professional stand- 
ing will in turn choose similar men for officers of the Society. 
It has been suggested that the Nominating Committee as 
<emble at the Spring Meeting of the Society New Orleans. 
COUNCIL NOTES 

At the meeting of the Council held on February 11, 1916, 
there were present: D. S. Jacobus, President, John H. Barr, 
Robert M. Dixon, Chairman of Finance Committee, Arthur 
M. Greene, Jr., James Hartness, Henry Hess, Frederick R. 
Hutton, William B. Jackson, Charles T. Main, Spencer Mil- 
ler, H. de B. Parsons, J. E. Sague, John A. Stevens, Max 
Toltz, FE. H. Whitlock, William H. Wiley, Treasurer, and 
Calvin W. Rice, Secretary. 

A letter from Prof. P. F. Walker relative to an agitation 
to discontinue the Fahrenheit thermometer scale was referred 
to the Committee on Research. This is printed in the Cor- 
respondence Section. 

Rov E. Brakeman, Chairman, Charles B. Davis, Vice- 
Chairman, Paul Wright, Secretary-Treasurer, J. Henry 
Klinek and Frank G. Cutler were appointed as a Local Sec- 
tions Committee in Birmingham; Emmett B. Carter, Chair- 
man, W. R. Jones, Secretary, Charles L. Bruff, Robt. H. Fer- 
nald, Jas. E. Gibson, Jos. A. Steinmetz were appointed as a 
Local Sections Committee in Philadelphia; A. D. Blake was 
appointed Secretary of the New York Sections Committee 

The President announced the appointment of D. C. Jack 
son, Chairman, A. H. Kruesi, R. J. 8. Pigott, John A. Stevens 
and B. F. Wood as a committee to codperate with the sub- 
committee of the Committee on Standards of the American 


Institute of Eleetrieal Engineers. 
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On invitation Institute of Electrical 
Engineers, soliciting the codperation of this Society in a pro- 
posed joint Pan American Engineering Committee, William 
H. Bixby, Charles T. Plunkett, C. C. Thomas, Ambrose 
Swasey and S. W. Stratton were appointed as a committee of 
our Society. 

Major William H. Wiley, Chairman of the Society’s Com- 
mittee of the Joint Committee on Engineer Reserve Corps, re- 
ported that this Committee had appeared before the House 
Committee on Military Affairs and urged with success the 
inclusion in pending legislation of a provision for a reserve 
f civilian engineers. 


corps oO] 


trom the American 


A communication from the American Institute of Electrical 
Engineers regarding the adoption of the metric system in this 
country was referred to a committee previously constituted 
to report on these matters. 


CALVIN W. Rice, Secretary. 


ENGINEERING FOUNDATION 
With its of January 1916, the Engineering 
Foundation Board completed the first year of its activities. 
The Board at first was mainly concerned with the prepara- 
tion of rules of administrative procedure based upon the by- 
laws of the United Engineering Society under whose auspices 
the foundation conducts its work. 


meeting 


During the summer and 
early autumn, however, it was able to turn to the considera- 
tion of applications for the support of research work, or 
other undertakings coming within the objects of the founda- 
tion. 

A committee was ereated for this purpose consisting of 
A. R. Ledoux, Alex. C. Humphreys, Past-President, Am.Soc. 
M.E., M. I. Pupin and J. Waldo Smith, Mem.Am.Soe.M.E., 
—names which are representative of a wide range of expert 
knowledge. The applications in hand were considered in 
sub-committee by assignment to the ones most familiar with 
the respective subjects. 

Sixteen applications have been received. Two were in the 
elass where accepted scientific principles were antagonized by 
propositions to secure energy greater in amount than would be 
expended in its production; two were for the attainment of 
results purely commercial in character and which clearly 
should be promoted by manufacturers rather than by a 
scientific board; two were for investigations whose financial 
requirements were greater than the limitations of income in 
the hands of the foundation would permit it to consider; 
and two were for researches already in competent hands and 
for work well in progress at these establishments. Three of 
the applications have been deferred for further information 
and two were not presented in sufficiently complete form to 
permit of intelligent action. This leaves three upon which 
the board has taken provisional favorable action of which full 
report will be made when the final decision on them has been 
arrived at. 

Certain important questions of principle and policy have 
come to the surface in the discussion of these applications. 
The one of perhaps widest interest is the question of owner- 
ship and development of any patent monopoly which might 
come to the surface under researches in progress. It was the 
sense of the board that it was not a business body and could 
not properly own or license under a patent monopoly which 
it might own. On the other hand, it might be the duty of 
the board to prevent monopoly by others by securing patent 
protection and then making the use of such patent the prop- 
erty of the seientifie and industrial public, as is the obliga- 
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tion of officers of the federal government in their respective 


lines. The question is an interesting one. 


1916 YEAR BOOK 


With the membership increasing at the rate of seven hun- 
dred or eight hundred a year, the problem of issuing the 
Year Book without sacrificing the features of usefulness 
which have for several years past characterized the volume 
becomes increasingly difficult. 

First of all, of course, accuracy of name and address is 
to be desired; second, compactness, so that the book may be 
carried conveniently in traveling; and third, such an arrange- 
ment of the alphabetical and geographical lists as will serve all 
reasonable needs. 

Members have already received the Year Book for 1916 
and it will be noted that whereas there are over 700 more 
names and 1400 more entries than in the previous Year Book, 
there has actually been a reduction of 65 pages. This reduc- 
tion was accomplished in part by a re-editing of the entire 
membership lists and by the use of a condensed but legible 
type face. Paper manufactured for this book and some- 
what lighter in weight than formerly was also employed; by 
this still greater compactness was secured. 

It will be of interest to call attention to the scheme of the 
alphabetical and geographical lists of this Year Book. In 
the alphabetical list are given the grade of membership, title 
and business connections, business and residence addresses. 
In the geographical list, however, such complete information 
is not needed, but at the same time it is believed that more 
information should be printed here than would be comprised 
in the mere alphabetical listing of the names under each town 
or city, as is the practice of societies. If a member is visit- 
ing a certain city for business purposes, the information 
which he is most likely to want to draw from the Year Book 
is the names of members located in that city and the firms with 
which they are connected. This information, therefore, is 
given in the geographical list. Every member of The Ameri 
ean Society of Mechanical Engineers receives a copy of this 
complete Year Book, cloth bound. 


SECRETARY AT LOCAL MEETINGS 


On February 7, the Secretary visited the Student Branch at 
the University of Maine, Orono; on February 8, the Boston 
Section of the Society, and on February 9, the Student Branch 
of Massachusetts Institute of Technology, Boston, Mass. 

At the University of Maine, following an address by Dean 
Boardman, he gave a talk to the engineering students, in 
which he outlined the work of student branches of the Society 
and explained the extraordinary service which the engineering 
profession is giving the nation in connection with industrial 
preparedness. 

In Boston, the Secretary was the guest at the enthusiastic 
meeting of the Boston Section of the Society, with the Boston 
Society of Civil Engineers and the American Institute of Elec- 
trical Engineers on the oceasion of the seventh annual joint 
banquet of these organizations held in the new Boston City 
Club, an account of which appears elsewhere. It is seldom 
that meetings of engineers are held in any city of the country 
where so large a number get together and so splendid a spirit 
of courtesy is shown as at these events in Boston. At this din- 


ner, there were over 500 engineers present, men of large af- 
fairs, with diversified interests, but having at heart the one 
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common mterest ol the engineering proLession at large through 
their relations with the municipality, the state and the nation. 

On Wednesday noon, February 9, a few words were extended 
to the young men of the Technology Christian Association and 
the Student Engineering Society in the Technology Union, 
emphasizing the value to the students of the work of the 
Christian Association in teaching English, drawing, mathe 
matics to the working men. The absolute necessity for all 
executives to understand men makes it essential that engineers 
undertake early in their career all those duties which bring 
them in touch with men. Nothing can be more desirable 
than rendering a service to working men whieh will at the same 
time make them good eitizens. 

Mr. Rice was subsequently shown over the new Technology 
buildings and had the satisfaction of seeing the prospective 
new eadqguarters for the student branch in the mechanical 


engineering department. 


CIVIL ENGINEERS INVITED TO SHARE 
ENGINEERING SOCIETIES BUILDING 


Negotiations have been in progress between the United 
Engineering Society, representing the American Institute of 
Mining Engineers, the American Institute of Electrical En- 
gineers, and The American Society of Mechanical Engineers 
on the one hand, and the American Society of Civil Engi 
neers on the other, in connection with an invitation extended 
on -lune 28, 1915, to the Civil Engineers to share the Engi- 
neering Societies Building. These negotiations have neees 
sarily been confined in their preliminary stages to the gov- 
erning boards of the societies. We are now happy to state 
that the invitation has finally resulted in a report on the part 
the special committee of the Civil Engineers, consisting of 
Clemens Hersehel, Chairman, Robert Ridgway, Charles War- 
ren Hiunt, Charles F. Loweth and Past-Presidents John A. 
Ockerson, George F. Swain and Hunter MeDonald, that the 
matter of removing the headquarters from the house on West 
57th Street to the Engineering Societies Building favoring the 
subject be submitted to letter ballot of the entire membership 
of the Civil Engineers. 

In general, if the Civil Engineers should sell their property, 
ley would realize approximately $325,000, and their share 
of the cost of the land and other expenses in connection with 
the Engineering Societies Building would be about $240,000. 
They would become a joint owner with the three other societies 
in a property worth $1,967,332, one-quarter of which would 
be $491,833. In other words, roughly speaking, by a payment 
of $250,000, they would have an equity of $500,000 and $100,- 
000 in ban So much for the financial side. On the ma- 
terial side there would be greater hall capacity for their an- 
nual meetings which are now seriously taxing their head 
quarters. 

Further, there is now a duplication of effort in the mainte 
nance of their libraries, and it is an open secret that should 
the Civil Engineers eodperate in the administration of a joint 
Library an endowment of $500,000 will be fortheoming. It 
is not suggested that the Civil Engineers vield tit!e to their 
books for these benefits, but place them in the same room 
with the books of the other engineering societies, in which 
ease they will be cared for by the staff of the United Engi- 
neering Society and the library as a whole greatly enhanced 
in value. This would place the joint Library in a unique 
position on this continent, if not in the world. 

Still another benefit would be more frequent conferences 
of the officers of the national societies, through the natural 
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facility of such conferences, in all matters pertaining to tli 
welfare of the engineering profession as a whole. 

There are now approximately two vacant floors in the Engi 
neering Societies Building, occasioned by the recent removal ot 
two societies, one of which wished a ground floor on a promi 
nent street for exhibition purposes, and the general restri 
tion of the building to purely engineering activities, whic! 
limits the choice of occupants of the building. It is now 
possible for the Civil Engineers to come into the building 
and have similar suites to the other founder societies. Should 
these accommodations be insufficient, however, the founder 
societies have generously offered to build an addition on the 
top of the building. This addition, it is estimated, will cost 
the entire sum of $240,000 which the Civil Engineers would 
pay as their share of ownership. It is reasonably hoped, how- 
ever, that one or more floors in the present building, arranged 
to suit the Civil Engineers and duplicating their present 
facilities, will be adequate. 

The engineering profession 1s demonstrating dailv its ea 
pacity for service to the nation and society generally, and 
this outward evidence of coéperation points toward an ideal 


which all hope may be attained 


INDUSTRIAL PREPAREDNESS 


As a result of the invitation from the President of the 
United States which was published in the February Journal, 
the Council selected at its last regular meeting, and at a 
special meeting called for the purpose, the names for directors 
of the industrial census in each of the states of the Union and 
the Territory of Alaska and the District of Columbia. There 
has also been a conference of the committee representing the 
Society with the committees representing the other four engi- 
neering societies who jointly have been invited by the Presi 
dent to undertake this great work. 

This census will in reality be the most important under 
taking that the government has ever essaved in the matter of 
understanding the resources of the country, not only for defense 
but for peace, and the engineers are to be considered partien- 
larly fortunate in having received the invitation and in being 
recognized as an instrument for the service of the nation. It 
now behooves the engineering protession to appreciate that 
with this great honor goes great responsibility and that per- 
sonal saerifice and service of the highest order is the price 
that must be paid for further honors. 

The main elements involved in industrial preparedness are 
men, transportation and materials, and it falls to the lot of the 
engineer to furnish two of these,—transportation and ma- 
terials. 

The following cireular issued by the Naval Consulting 
Board accompanied the letters sent by the Council to the 
members of the Society in each of the several states of the 
Union: 


For the first time in the history of this country, engineers 
have been called as a body to its aid. Their service is needed 
by the Government in the performance of a most important 
patriotic work. They have been asked to aid in the laying 
of the foundations of our structure of national defence. 
Upon every one of them there rests a personal responsibility. 
The Country needs their service, the President has asked for 
it, and the governing bodies of the Engineering Societies have 
confidently pledged it. It is earnestly hoped that each and 
every one will find it possible to accept this nomination by his 
Society and to co-operate in this non-partisan, non-political 
and wholly patriotie work. 

srief outlines of Plan for Inventory of Industrial Re- 
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sources Available for the Support of the Army and Navy of 
the United States: 

1. Selection by each of the five great technical societies of one 
American Citizen from each State in the Union, as per 
President Wilson’s request of January 13th. 

2. The formal appointment by the Secretary of the Navy of 

the men so selected as State Directors of the Organiza- 

tion for Industrial Preparedness and Associate Members 
of the Naval Consulting Board. 

Sach State Board of Directors consisting of five men thus 

appointed to organize for business—electing Chairman 

and Secretary. 


}. The organization under each State Board of a corps of 
Field Aides seleeted from the combined membership of 
the five technical societies within that State. 

5. The issuance by the Naval Consulting Board to each State 
Board of complete information as to the work in hand, 
the objects to be obtained, suggested methods of pro- 
cedure, lists of members within the State of the five tech- 
nieal societies and all available data as to the industries 
of the State. 

6. Examination by the State Board of their territory with 
reference to the number and geographical distribution of 
industries with relation to the Field Aides available for 
the Inventory. 

Issuance by the State Boards to the Field Aides of Instrue- 
tions and Blank Forms as supplied by the Naval Con- 
sulting Board. 

‘xamination and checking by the State Boards of all eom- 
pleted field reports. Following up men to see that re- 
ports are sent in properly. Checking reports and sup- 
plving any data lacking before sending them to Consult 
ing Board. 


J 


The continuance of the Organization thus formed in order 
to insure to the Government the backing of the full in- 
dustrial strength of the country and to secure for the 
largest practicable number of industrial coneerns such 
an amount of Government business as will keep them in 
touch with the requirements of the Army and Navy. 

In order to obtain the necessary co-operation of manufae- 
turers and the public in general, there will be released in due 
season for country wide distribution a statement giving an 
outline of the entire movement including, if permission is re- 
ceived, in the papers of each State portraits and biographical 
notes of the State Directors. Prior to this it is obviously de- 
sirable that no mention of this work should be made. 

February 15th, 1916. 


JUNIOR AND STUDENT PRIZES 


The members of the Committees on Junior and Student 
Prizes, consisting of Robert H. Fernald, Chairman of the 
Junior Prize Committee, Fred KE. Rogers and George B. 
Brand, and Frederick R. Hutton, Chairman of the Student 
Prize Committee, Robert H. Fernald and D. W. Kimball 
were reappointed by the Council for the year 1916. 

Papers for the Junior Prize, which consists of fifty dol- 
lars in cash and an engraved certificate signed by the Presi- 
dent and Secretary of the Society, are restricted to the Juniors 
of the Society. The two Student Prizes consist of twenty- 
five dollars each in cash and an engraved certificate signed 
by the President and Seeretary and are restricted to enrolled 
members of the Student Branches in good standing. As no 
award of the Student Prizes was made last vear, it is within 
the power of the committee to award the aceumulated prizes 
to more than two authors this year, provided the papers in 
competition are deemed of sufficient merit. 

Papers must be submitted before June 30, the committees 
reporting their recommendations to the Council on or before 
October 1. It is hoped that a large number of papers will 
be submitted for the decision of the committees. 
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NAVAL CONSULTING BOARD 


One of the most important meetings of the Naval Consult 
ing Board yet held was that which convened at the New York 
Navy Yard, on February 9. The two representatives of the 
Society on the Board, Spencer Miller, Member of Couneil, and 
W. L. R. Emmet, were among those present. 

Reports dealing with the problems of chemistry and plivsies 
applied to warfare, steam engineering, internal combustion 
motors, ordnances and explosives, mines and torpedoes, sub- 
marines and other matters vital to the administration and ope: 
ation of a great navy were submitted by the various sub-com 
mittees. 

Howard E. Coffin presented in detail the plan approved by 
President Wilson and worked out by a committee of the Board 
for the mobilization of the industries of the country. 

Thomas A. Edison submitted the complete plans and speci- 
the Navy 
posed by him at a previous meeting of the Board. The 


fications for the experimental laboratory tor pro- 


cipal buildings provided for in the scheme are a: 


admiinistra- 
tion building, a chemical and plhisical laboratory, a machine 
shop, an erecting shop, a forge building, a foundry, a pattern 
shop, a sheet metal shop and a power house. 


Mr. Edison stated that the purpose of the design was to ob- 


tain quick work and thorough and efficient results. He said 
that in the laboratory a submarine engine, whieh now takes six 
months to build, could be completed in not more than six 
days. 

Thomas Robins supplemented Mr. Edison’s remarks, and 


said that the laboratory will afford a place for the testing of 
new devices without subjecting the vessel on which they are to 


he placed to any possibility of damage. 


A BUSY PERIOD 


The Engineering Societies Building in New York is a place 
of great activity during a large part of the winter season. 
Last month, especially, has witnessed verv notable gatherings 
whieh have been largely attended and at which there was a 
full ot Three of 


conventions of Illuminating 


measure the 


the 


enthusiasm. these have been 


the 
Institute of 


Engineering Society, 


American Electrical Engineers and the American 
Institute of Mining Engineers. 

The midwinter convention of the Dluminating Engineeirng 
10 and 11. This convention 
celebrated the tenth anniversary of the Society, which was 
signalized by the conferring of honorary membership on 
Thomas A. Edison, Hon.Mem.Am.Soc.M.k. The presentation 


was made by John W. Lieb, Mem.Am.Soc.M.E. 


Society was held on February 


The fourth midwinter convention of the American Institute 
Eleetrieal Engineers was held on February 8 and 9. 
The pro- 
gram was of a diversified character, the papers including com- 
Municipally Operated Utilities of 
Western Canada, by A. G. Christie; operation ot the Nor- 
folk & Western Railway, by F. FE. Wynne, and Chattering 
Wheel Ship in EKlectrie Motive Power, by G. M. Eaton. 


ot 


There 
were tour technical sessions and a dinner-dance. 
munications 


on Eleetrie 


The American Institute of Mining Engineers held its annual 
meeting February 14 to 17. Sessions were held on petroleum 
and gas; coal and coke; mining, conservation and non-metallie 

precious and base metals, and iron and steel. The 
reception and annual dinner were held at the Hotel Astor, 


and other features of the convention were exeursions. 


minerals; 


alumni 
reunions, and a smoker. 


Among the twenty-nine papers presented were the following 
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by members of our Society: Development of the Law Relating 
Natural 
Wyer; Application of Electric Power to Mining 
Work in the Witwatersrand Area, South Africa, J. N. Bulkley; 
Manganese-Steel Castings in the Mining Industry, Walter S. 
Mckee; Wasted Metal, Henry D. Hibbard and Edward L. 


Silica Coke-Oven Brick, 


to the Use of Gas Compressors in Gas Production, 


Samuel 38. 


Ford, and Manufacture and Tests of 
Kenneth Seaver. 


The 


the first ol the 


climax in the month’s series of meetings, however, was 


military lectures tor engineers which are els« 


where announced. This lecture was coincident with the meet 
neg ot the American Institute of Mining Engineers and mort 
than 2300 engineers attempted to get into the auditoriums of 
the Engineering Societies Building to hear the speakers. An 


held in 
building and several hundreds were turned away at the doors 
the 
ished at the interest displayed and now 


overtiow meeting was the second largest hall in the 


Even the committee which arranged lecture was aston 


three lecture eourses 


have been organized to take care of the crowds that desire 


COST OF ELECTRIC 


invitation 


POWER 


from the Institute 


of Electrical Engineers, the President was authorized to ap 


In response to an American 


point a committee of five to cooperate with the American In 


stitute of Electrical Engineers and similar committees o 
other - ities on the determination of the cost of eleetri 
nowel The following members of the Society were ap 
pointed: D. ©. Jackson, A. H. Kruesi, R. J. S. Pigott, John 
\. Stevens and B. F. Wood. The National Eleetne Light 


Association 
Association 


and Electrie Eng 


ave also appointed committees to coonerate with 


the American Railway eering 


the Electrical Engineers and our Society, and the first meet- 
ing the joint committee was held February 9. He: G 
Stott was elected chairman and W S. Grorsueh seereti ry ot 
the joint committee 


LECTURES ON MILITARY 


Courses of free 


ENGINEERING 


lectures on military engineering, orga: 


ized 
by a group of engineers in cooperation with officers of the 
being delivered in the Engi 


United States Army, are now 


neering Societies Building and in the building of the Ameri- 
Ne W York 


eourse ot seven lectures on Monday eve nings duri hg February 


can Society of Civil Engineers, Originally 


one 


and Mareh was planned, and invitations to attend were ex 


tended to all engineers in New York and vicinity, but the 


number of applicants for admisison was so great that a sec- 
ond, and finally a third eourse had to be provided. This 
leads the committee to think that if similar courses could he 


arranged for in Local Section centers and elsewhere, they 
would be well attended by members who would in return re 


ceive the benefit of valuable information upon this impor 


tant subject. 

The topies of the lectures in New York include organiza- 
tion of engineers in war, the service of reconnaissance, forti 
fications, defences, lines of communication, camps and canton 
ments, military railways, etc. 
Thomas M. Robins, Richard T. 
dery, Corps of Engineers, U. S. A.; 
ineludes the following members ot 
J. Waldo Smith, Chairman, Gano Dunn, W. L. Saun 
ders, Bradley Stoughton, D. S. Jacobus, Calvin W. Rice, 
George Gibbs, Alex. ©. Humphreys, John W. Lieb and W. H. 


The leeturers are Captains 
Edward P. Ar- 
and the Committee ot 


Coiner and 


Arrangements our So- 


ciety: 
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Wiley. The Secretary of the committee is 
250 W. 54th Street, New York City. 


J. S. Langthorn, 


GREETINGS TO MINING 


On 


ENGINEERS 


the occasion ot the annual gathering of the American 


Institute of Mining Engineers, representing the President, Dr 
Jacobus, Prof. Frederick R. Hutton, Honorary Secretary, 
Am.Soc.M.E., was the bearer of fraternal greeti: and ¢o1 
dial good wishes from our Society. 

Professor Hutton delivered at appropriate and timely ad 
dress, the kevnote of which was the natural bond betweer 
mining and mechani engineers and a cogent plea for the 
strengthening of this bond in working out ideals of serv 
to the count: nm these time preparedness 

Opening aptly with the quotation from Robin Hood 


The sword Is a weapon to eonauer helds, 


I honor the man who shakes it: 
But nought is the lad who the broadsword wield 
Compared to the lad who makes it. 
Professor Hutton showed ow the mining engineer Lads 
“made” iron and steel, copper and other metals, without 
which the mechanical engineer could not “shake” the tools 
of his trade, while the mechanical engineer Lads made for 
the mining engineer his power plant and his hoisting machir 
ery without which his work would have progressed but slowly 
Regarding defense, he said that the five t con 


Lactors to he 
sidered are: 1, men; 2, 1 


fighting machines, artillery tools; 


ane 


3, transportation; 4, communications; 5, supplies, and that 


the engineer will be the dependence of the military arm ir 


four. Sinee in preparations defense engineers will have 


for 


to come torether 


and more, t 


e advocated us be ing already 
together. 


NATIONAL SOCIETY FOR THE PROMO- 
TION OF INDUSTRIAL EDUCATION 


The ninth annual convention of the National Society for th 
Promotion of 
Minn., on January 20-22, 
Mem. Am.Soce. MLE 
dent of 
by the 


Industrial Education was held in Minneapolis. 
1916, and William H. Kavanaugh, 
. Was in attendanee as Honorary Vice-Presi 
the Society The opening session was presided over 
Hon. William C. Redfield, U. S. Seeretary of Commerce, 
and president of the organization. The principal paper of 
the session was presented by David Snedden, Commissioner of 
Education for Massachusetts, who urged compulsory 


voe! 


tional education. The session on the 21st was given over ti 
study of the recently completed industrial survey of Minn 
This 


more than $5,000,000 left by the 


apolis. survey Was mace trust fund of 


William Hood 


Before w 


possible by a 
the late 
Dunwoody for purposes of industrial education 


will of 


dertaking into effect the under which this 


oO pul provisions 


fund was given, the trustees of the fund desired complete in 


formation as to the kind of vocational education most needed 
by the Soc ety ol Minneapolis, and facts as to the Ways 11! 
which the y could cooperate with other educational agencies 


and institutions of the city and state. Early in 1915 the su 


perintendent of schools together with the Board of Eduecatior 
and trustees of the Dunwoody Institute seeured the coopera 
tion of various local agencies in asking the National Society 
for the Promotion of Industrial Education to come to Minne 
apolis to make this survey and hold its annual convention 
there. The survey was begun on May 1, 1915, under the diree 
tion of the National Society’s Survey Committee of whiel 


Charles R. Richards, Director of Cooper Union, and Mem.Am 
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Soe.M.E., is chairman, and the local Minneapolis Survey Com- 
mittee with C. A. Prosser, then Secretary of the National So- 
ciety, as director of the survey. This survey has met with the 
hearty support of every interest in the city. The report of 
this survey forms Bulletin No. 21 of the National Society for 
the Promotion of Industrial Education, and covers nearly 700 
At the meeting, Dr. Prosser explained in detail the 
circumstances attending the projection and making of the 


pages. 


survey, and C. R. Richards discussed in a general way thie 
recommendations of the survey. Recommendations bearing on 
special phases of the report were discussed by various speakers. 

The session on January 22 included a series of talks on va- 
rious phases of industrial education, one of the most interest- 
ing of which was by Dr. G. E. Barnett of Johns Hopkins Uni- 
versity, who spoke on the Possibilities and Accomplishments 
of Trade Agreement in Industrial Education. The convention 
was brought to a close by the business meeting, at which a reso 
lution, endorsing the Smith-Hughes bill, which provides for 
federal aid to industrial education, was passed. It was the 
unanimous opinion of those in attendance that the industrial 
survey of Minneapolis was by far the most important feature 
of the meeting. Charles Richards is quoted as saying that the 
survey gives Minneapolis something to build on, and is the 
best asset any city ever gained for itself; it will save hun- 
dreds of thousands of dollars in avoiding mistakes. 


ANNUAL DINNER OF BOSTON ENGINEERS 


The engineers of Boston scored another triumph in their 
plan for codperative meetings, on the occasion of the seventh 
annual banquet of the Boston Society of Civil Engineers, The 
American Society of Mechanical Engineers, and the American 
Institute of Electrical Engineers, held on February 8, 1916. 
More than 500 engineers were present. 

Charles L. Edgar, president of the Edison Eleetrie Illumi- 
nating Company of Boston, acted as toastmaster. The speak 
ers were Governor Samuel W. McCall, of Massachusetts; Col. 
W. E. Craighill, of the Corps of Engineers, U. 8. A.; William 
Barclay Parsons, Chairman of the Joint Committee of the 
National Engineering Societies appointed in connection with 
the formation of a Reserve Corps of Civilian Engineers; our 
Past Presidents John R. Freeman and Dr. John A. Brashear, 
and our Secretary, Calvin W. Rice. 

With a list of speakers so closely identified with affairs of 
national importance, the addresses inevitably touched on cer- 
tain of the great problems now before the country, particularly 
upon the subject of preparedness, and the proposed reserve 
corps of engineers. 

The first speaker was Governor McCall, who spoke of the 
expansion of the science of engineering along scientific and 
economic lines, and of the service which engineers might there- 
by render to the state. 

Mr. Rice, as representative of the national engineering so- 
cieties, responded to the address by Governor McCall on The 
Engineer and the Commonwealth. He stated the various ways 
in which the societies are codperating, illustrating that the 
movement of which Boston is such a fine example is not only 
spreading through the societies, but is the eustom of the 
parent societies. Referring to industrial preparedness, he an- 
nounced that the directors of the census for this movement 
would be appointed in the near future and to their duties 
would be attached great honor and importance. 

Colonel Craighill spoke of the duties of engineers in na- 
tional defense, saying that in the course of war, should Bos- 
ton be attacked, it would require 25,000 men, working 10 
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days, to build 80 miles of trenches, at a cost of $2,000,000, 
this being requisite to protect Boston properly. 

The next address was given by William Barclay Parsons, 
chairman of the joint committee of the national engineering 
societies to secure a civilian 


reserve corps ot engineers lor 


the Army. These men would serve, according to his plan, two 
weeks a year in the army, and hold commissions for five years. 
This would correspond to the present medical reserve corps. 

John R. Freeman made a brief report upon the situation 
at Panama, where he was one of the three engineer members 
of the commission recently nominated by the National Acad 
emy of Sciences, and appointed by the President to report 
on the slides. 

The closing address of the evening was by Dy. Jolin A. 
Brashear, on An Evening’s Journey Among the Stars 

THE MARCH MEETING OF 

CINCINNATI SECTION 


On March 18 the Cincinnati Section will hold a joint meet- 


THE 


ing with the Engineers’ Club of Cincinnati, which will be the 
It will 


continue from 2:30 in the afternoon until 10 o’elock in the 


most ambitious meeting yet attempted by the Section. 


evening, and at least four papers and possibly six will be pre- 
The meeting will occur at 25 E. 8th Street, adjourn- 
ing at 5.30 for dinner at one of the hotels. J. B. Stanwood, 
chairman of the Section, will preside over the afternoon meet- 
ing, and Mr. Stanwood and Frank A. Raschig of the Engi 
neers’ Club will preside over the evening session, whicl: will 


sented. 


begin at 7:30 p.m. At 9:30 the session wiJl adjourn and a 
Dutch lunch will be served, during which a further opportu 
nity will be afforded for discussion and for general getting to 
gether. All of the members of the Society and their friends 


are cordially invited to any or all of the sessions. The papers 


which have been decided upon so far are as follows: Why Is 
An Engineer, by W. G. Franz, Mem.Am.Soe.M.F.; Volume 


Control for Motor Driven Air Compressors, by Paul Diserens, 
Mem.Am.Soc.M.E.; Recent Experiments with Boiler Furnaces, 
by Prof. John T. Faig, Mem.Am.Soe.M.E.; The Sales Engi 
neer in his Relation to Production and Machine Design, by A 
J. M. Baker, Mem.Am.Soc.M.E.; Probable Future 
ments in Machine Tools, by A. M. Sosa, member of the Engi- 


Require 


neers’ Club of Cincinnati. Some interesting papers dealing 
with machine tools and production methods have also been 
promised, and a definite announcement of them will appear on 
the complete program which will be sent out later by the See- 


tion. 


BUFFALO ENGINEERS TO HELP 
MUNICIPAL AFFAIRS 


Last November four councilmen were elected to serve the city 


IN 


of Buffalo under the new commission form of government 
which has gone into effect in that city, and the engineers of 
Buffalo have been alive to the possibilities of effective co 
operation with the city government in the conduct of the 
engineering work of the municipality. 

On December 15, 1915, a meeting of the Engineering So- 
ciety of Buffalo was addressed by C. E. Drayer, secretary of 
the Cleveland Engineering Society, on Engineers in Polities. 
Three of the councilmen attended this meeting and at the 
close Councilman Kreinheder, who has since taken charge of 
the Department of Public Works, indicated his desire to en- 
list the services of a committee from the Buffalo Soziety to 


work in codperation with him on engineering problems. This 


meeting, and the paper by Mr. Dravyer, stimulated the feeling 
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that it is incumbent upon engineers to lend their services for 
the publie good, as is now done so extensively by other pro- 
fessional organizations, notably by the American Medical 
Association and the American Institute of Arehitects. 

On February 2 a second meeting was held, addressed by 
Morris L. Cooke, acting director of the Utilities Bureau of 
Philadelphia, on Public Service. There were over 300 engi 
neers present and the meeting aroused much enthusiasm and 
was given a large amount of space in the daily press of Buf 
falo. 

Following the December meeting mentioned above, the pro- 
posed committee to codperate with the city council was ap- 
pointed, consisting of John Younger, president of the Engi 
neering Society ot Buffalo, David C. Howard and David W. 
Sowers, all members of The American Society of Mechanical 
Engineers. Mr. Younger, in a communication to The Journal, 
writes: “ You may be sure that tlus is only the first step to 
have our engineering society recognized as one of the factors 
in eivie life. We propose at first that any members having 
suggestions or ideas send them in to this committee, who will 
put them in workable shape before transmitting them to the 
council. We will also have reterred to us matters of engi- 
neering interest that are the problems of the council and 
this final committee will, in all probability, appoint some 
committees, of an investigating nature, who will present their 
results in t 


ie form of reports. Naturally, at first we shall 
attempt to go slowly and gain the confidence of the council 
by doing what we are asked, rather than inflicting our. pres 
ence on them to an unnecessary degree. 

I feel sure that this practical outcome of the various lee- 
tures that have been delivered during the past year and a half 
by various members of the Society will be an incentive to the 
societies in other cities to make still further efforts to have 


their presence known.” 


NOTES 

The Committee on Meetings is already considering plans 
for the next Annual Meeting, and desires to announce that 
papers which are to be contributed should be in hand by Sep- 
tember 20, 1916. On account of the time required for all of 
the members of the Committee on Meetings to read the papers 
submitted, and because of the insistence of the membership 
that the accepted papers be printed and distributed well in 
advance of the meeting, any papers received after the date 
mentioned are liable to be held over for a later meeting. In 
view of the fact that the date announced is immediately fol- 
lowing the summer season, which is the usual vacation period, 
the members are urged to prepare papers during the coming 
spring so far as possible, and to submit them early in the 
summer. 


Last year a group of juniors and seniors in the mechanical 
engineering course at the University of Illinois met and or- 
ganized a professional engineering fraternity now known as 
Pi Tau Sigma. The aim of the society is to foster high engi- 
neering ideals, and to promote the mutual welfare of its mem- 
bers. The fraternity has laid plans for a national organiza- 
tion. 


The question of the advisability of adopting the metric 
system as the practical standard in engineering in this coun- 
try has been brought up by the American Institute of Elee- 
trical Engineers. The Institute has invited our Society to 
appoint two representatives on a joint committee of the na- 
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tional engineering societies to prepare a report upon this im- 
portant subject. Meanwhile, the Council invites correspond- 
ence from members expressing their opinions as to whether 


this change of fundamental units would be advantageous 


Major William H. Wiley, Chairman of our Committee on 
the Reserve Corps of Civilian Engineers, reported at the last 
meeting of the Council that the greatest enthusiasm had pre- 
vailed on the part of the House Committee on Military Affairs 
when the chairmen of the committees of each of the engineer- 
ing societies presented the plan for an Engineers’ Reserve 
Corps. That such a group of citizens should be desirous of 
serving the United States without compensation made a deep 
impression. The committee of our Society consists of Major 
William H. Wiley, Chairman, W. F. M. Goss, H. A. Gillis 
and Alex. C. Humphreys. 

H. J. Freyn, chairman of the Sub-Committee on Gas Power, 
has called a meeting of that committee in Chicago to make 
preliminary plans for a Gas Power Session at the next An- 
nual Meeting, and it is expected that meetings of other sub 
committees will be held in the near future to make similar 
plans. A feature of the last Annual Meeting was the large 
number of papers for which committees were responsibl 
More than half of the papers read were arranged for and 
selected by committees of experts in their respective fields 
A sustained interest by a wide circle of the membership and 
authoritative treatment of important subjects are two of the 
desirable consequences. 


At the annual meeting of the Board of Trustees of the 
United Engineering Society on January 27, Charles F. Rand 
was elected President, H. H. Barnes, Jr., First Vice-Presi 
dent, H. G. Stott, Second Vice-President, Frederick R. Hut 
ton, Secretary, Joseph Struthers, Treasurer, and Samuel 


Sheldon, Assistant Treasurer. Henry G. Stott was appointed 


as the representative of this Society, succeeding Jesse M. 


Smith; Samuel Sheldon representative of the American Insti 
tute of Electrical Engineers, succeeding Charles E. Scribner, 
and W. L. Saunders, representative of the American Institute 
of Mining Engineers, succeeding Joseph Struthers. 


The papers given at the International Engineering Con- 


gress at San Francisco are being published in a series of 


eleven volumes, each volume comprising contributions to one 
particular branch of engineering. The Secretarv, W. A. 
Cattell, 425 Foxeroft Building, San Francisco, Cal., announces 
that volume six on mechanical engineering is now being 
distributed. This volume contains 18 papers on founding, 
flanging, tools, boilers, engines, turbines, compressed air, etc., 
and is handsomely printed. The price is $5.00. While this 
set of Transactions is sold by subscription, provision is made 
for a few additional copies for subsequent orders, but the 
number of such volumes is limited and it cannot be agreed in 
advance that orders for separate volumes can be filled. 


With two large conventions held annually, and meetings 
of the Society in fifteen different cities between times, a larg: 
number of papers come to this office for publication. Oc- 
easionally there are papers which cannot be used in The 
Journal and for all such a file is kept in this office where the 
papers may be consulted by any one interested. This anplies 
also to appendices of papers, logs of tests and other 
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detailed information when too voluminous for publication, 

considered of sufficient general interest for 
Often duplicate blueprint copies of such infor- 
mation are available so that any member who is investigating 


or when not 


the reader. 


a subject may send to Society headquarters for the additional 
data. 

A meeting to be held at the Bureau of Mines Building, 
Washington, D. C., has been called for March 4 to complete a 
permanent organization in memory of the late Dr. Joseph A. 
Holmes, who was a member of this Society and Director of 
the Bureau of Mines. 


ary at which a temporary organization was effected and reso 


A previous meeting was held in Janu- 


lutions were passed looking toward the formation of a perma- 
nent organization to be known as the Joseph A. Holmes Safety 
Gen. W. H. Bixby of Washington rep 
John A. Brashear and this Society at the first 


First Organization. 
resented Dr. 
meeting. 

It is expected that the movement will result in the estab- 
lishment of an annual award of one or more medals together 


APPLICATIONS FOR MEMBERSHIP 


TO BE VOTED ON 


Members are requested to scrutinize with care the follow- 
ing list of candidates who have filed applications for member- 
ship in the Society. These are subdivided according to the 
grades for which their ages qualify them and not with regard 
to professional qualifications, i.e., the ages of those under the 
first heading place them under either Member, Associate or 
Associate-Member, those in the next class under Associate 
Member or Junior, and those in the third class under Junior 
grade only. Applications for change of grade are also posted. 


NEW APPLICATIONS 


FOR CONSIDERATION AS MEMBER, ASSOCIATE OR ASSOCIATE 


MEMBER 


ANDERSON, FREDERICK C., Cons. Engr.. 
Paper & Pulp Mill, 
ATKINSON, GEORGE k., Supt., 
The Cincinnati Planer Co., 
BerGcen, Harry S., Asst. Supt., 
Toledo Seale Co., 
Carr, Epwarp W., JR., Pres.., 
E. W. Carr, Inc., 
CLARK, GEORGE A., Mech. Engr., 
Arnold Print Wks., 
DyetrT, Frank J., Mgr., 
The Frank J. Dyett Co., 
FITzGERALD, THomMaAsS J., Equipment Engr., 
Remington Arms Co., 
GALE, Henry P., Ch. Engr., 
Oneida Steel Pulley Co., 
Hess.er, GrorGce M., Asst. Genl. Mas. Mech., 
Wisconsin Steel Co., 
Hincuey, H. Jno. O., 
with Buffalo Forge Co., Buffalo Steam Pump Co., 
Atlanta, Ga. 


Carthage, N. Y. 
Cincinnati, Ohio 
Toledo, Ohio 
New Orleans, La. 
No. Adams, Mass. 
Ilion, N. Y. 
Eddvystone, Pa. 
Oneida, N. Y. 


So. Chicago, I. 


Kepy, Strues F., Engr., 
The Columbia Mills, Inc., 
KENNEDY, ABSALOM M., Staff Engr., 
Lab. Thos. A. Edison, 
Luur, CHartes W., Supt., 
Lab. Thos. A. Edison, 
MotyNeEvx, GeorGeE E., Inventor, 
Morrison, JARED P., Ch. Insptr., 
Hartford Steam Boiler I. & I. Co., 


Minetto, N. Y. 
Orange, N. J. 


W. Orange, N. J. 
New York 


St. Louis, Mo. 
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with honorariums, which will be termed “ The Holmes Award,” 
for the encouragement of those originating, developing and 
installing the most efficient “safety first” devices, aypli- 
ances, or methods in the mineral industry; and also, special 
the 


guished service in the mineral industry. 


personal heroism or distin 
Dr. 


Society’s representative on the Memorial Committee and Ger 


medals for recognition of 


Brashear is the 
committee held 


eral Bixby will serve at all meetings of the 


Washington. 


The heat treatment of steel has resolved itself to quite ar 


extent into a problem of mechanical engineering. The study 
and analysis of stress and strain set up in heat treatment and 


the working out of methods and means to reduce these stresses 


and strains to a minimum, requires mechanical knowledge. Als: 
further analysis of the results of heat treated steel in servic 
requires more than metallurgical knowledge. In other words, 


the heat treating man and the mechanical engineer must worl 


together. Steel and Tron, January, 1916. 


APRIL 10, 1916 


Lhe Membership Committee, and in turn the Council, urge 


the members to assume their share of the responsibility of re- 





ceiving these candidates into Membership by advising the Se 
retary promptly of any one whose eligibility for membersh 
isin any way questioned. All correspondence in regard to suc! 
matters is strictly confidential, and is solely for the good of the 
Society, which it is the duty of every member to promote 
The candidates will be balloted upon by the Council unless 
objection is received by April 10, 1916. 


Moses, FreperjcK T., Vice-Pres. 
Firemen’s Mutual Ins. Co., of 


and Kner., 
Pro\ idence: R. | 9 

Detroit, Mich 
Mosman, Ernest, Mech. Engr.. 

The Subers Fabric & Rubber Co., 
Nye, THEopore H., Asst. Ch. Draftsman, 

Morgan Constr. Co., 

OKery, Perry, Prop.. 

Okey Mfg. Co., 

PARKER, Linpsay R., Engr. Stas.. 

Toronto Hydro-Elec. System, 

Pavstn, Huco R., Supt. Ord. Dept., 

E. W. Bliss Co., Brooklyn, N. ¥ 
PiumB, Frepertc H., Mgr. Motor Pump and Eng. Dept., 

The Standard Supply & Equipment Co., Philadelphia, Pa 
Pratt, Epwarp W., Asst. Supt. Motive Pwr. and Mehy., 

Chicago & No. Western Rwy Co., Chieago, Ill 
RAMSEY, GEORGE W., Patent Lawyer, Leeturer on Patent Laws. 

George Washington Univ., Washington, D. C 
SmitH, Ropney W., Ch. Engr.. 

Board of Edueation, St 
Tuomas, Percy H., Cons. Ener.. 
TURNBULL, Myrton J.,. Cons. Enegr.. 
WILuLiAMS, Epwarp G., Vice-Pres.., 


Cleveland, Ohio 
Worcester, Mass 
Ohic 


Columbus, 


Toronto, Ont., Car 


. Louis, Mc 
New York 
Philadelphia, Pa 


the J. G. White Engrg. Corp.. New Yor! 
Ware, Corvin E., Mgr. N. Y. Office, 
Hoppes Mfg. Co., New York 


Wooprorre, Grorce H., Engr. of Tests, 


The Parkesburg Tron Co., Parkesburg, Pa 


FOR CONSIDERATION AS ASSOCIATE-MEMBER OR JUNIOR 


ARKELL, WirtuiaM C., Efficiency Expert, 
seech-Nut Pkg. Co., 

3aTES, Harry H., Boiler Room Foreman, 
Norfolk & Western Rwy. Co., 


Canajoharie, N. Y 


Bramwell, W. Va 








Mai li 
1916 


Bupwe.L, Leicu, Insptr., 
Norfolk & Western Rwy., 
Cox, JAMES W., Jr., Supt., 
The Albany Felt Co., 
Davis, Carvin E., Test Ener., 
Amer. Engrg. Co., 
Dyer, Percy A., Meh. Tool Specialist, 
Genl. Elee. Co., 
Eaton, Puiuip B., Naval Engr., 


SOCIETY 


Bramwell, W. Va. 
Albany, N. Y. 
Philadelphia, Pa 


New York 


2nd Lieut. of Engrs., U. S. Coast Guard, San Francisco, Cal 


Gauss, Henry F., Asst. Mech. Engr., 
()perating Seetion, Water Div., Dept 


Ix) S, SYDNI M., 
Columbia Univ., 
SUTTILL, ALBERT G., Ch. Engr., 
James Boyd & Bro., Ine., 
TrimMer, JAMES W., Prod. Dept., Esti: 
N. Y. Shipbuilding Co., 
Warpen, Guy L., Pwr. Supt., 
| lL. du Pont de Nemours & Co., 


Lieut. (JG). U. S 


NSIDERATION AS . 


ANvERSON, Herbert W., Mech. Engr. 
Wizard Co., 
Bal EY, ALTO \., Field Insptr., 
with M. FE. Cooley, Appraiser, 
Barron, ALEXANDER F., Draftsman. 
Amer. Smelting & Retining Co.., 
BuNzL, WALTER G., Student. 
Columbia Univ., 
Carrer, CHester A., Irrigation kng 
vith Carter Bros., 
Crooks, STANLEY B., Asst. Dist. Supt., 


Prod. Dept... Quapaw Gas Co., 


Dunn, Lester S., Engre. Dept.. 
Brighton Mills, 
Duryver, Anprew B., Mech. Engr.. 
Gerstendorter Bros., 
FRANKET, WILLIAM F.. 
With Remington Arius & Ammunitio 
GELDER, JOHN T 
v1 Penn. R.R 
GREENWALD, Louis, Student 


Columbia University. 
HeILeEMAN, Frank A., Fi 

Univ. of Mo.. 
HeELANDER, LINN, 

with Crueible Steel Co 
Rosert M.. 
Robert Gair Co 


reman, Li 


JOHNSTONI . 


STEPANEK, Emit. Engr. Tractor Wks.,. 
Internatl. Harvester Corp. of Amer.. 
Ster_inG, CLaupeE H., Draftsman. 


Thomas R. Jefferv 


ipplications for promotion 
California 

San Francisco 
Connecticut 

Derby—Franket, W. F. 
District of Columbia 

Washinato Ramsey, G. W 
Ceorgia 

itlanta 
Tilinois 


Eaton, P. LB 


Hinchey, 11. J. O 


lig UL Lircdsey ‘ It \ 
Hessler, ¢ M 
\Miass i. B. (J 
Pratt. | W 
Stepanel > 
Indiana 
P 4 LT 


hiunsas 
(jarden Cit Cart ‘ \ 
louisiana 
Ve tirleans—Cat E. W 
Massachusetts 
Roston—Anderson, H. W 
\o. Adams—Clark. G. A. 
Worcester—Nye, T. U 
Michigan 
Detroit—Moses, F. T 
Minnesota 
Minneapolis—Wong 
Missouri 
Columbia 


Jee-kwun 


Helleman. F. A 


Design ine Ener ‘ 


of Puble Utilities, 
St. Louis, Mo. 
Navy, 


New York 


Philadelphia, Pa 


nater, 


(‘amden, N. J 


JUNIOR 


and Inst 
Boston, Mass 


Newark, N. J. 
Maurer, N. J. 

New York 

Garden City, Kar 
Bartlesville, Okla. 
Passaic, N. J 
New York 

n Co., Derby, Conn 
Fort 


Way ne, Ir d 


Ne Ww 


whe 
~~ Reo 


York 


Me 


( tumbiu 


Midland, Pa 


Duryee, A. B 

P. A 
Greenwald, Louis 
Johnstone, R. M. 
Krauss, 8S. M. 


Dver 
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Taytor, Cyrus J., Field Insptr., 
M. k. Cooley, Appraiser, vewark, N 
\Vonc, JEE-KWUN, Student Engrg. and Metallography, 

Univ. of Minn., Minneapolis, Minn, 


APPLICATIONS FOR CHANGE OF GRADING 


with 


PROMOTION FROM JUNIO 


ARMSTRONG, WILLIAM M., Vice-Pres., 

Corrugated Bar Co., Buffalo, 
sRENGEL, FREDERICK J., Asst. Supt., 

Safety Car Heating & Lighting Co., 
Fitz, Ervin M., Elec. Engr., 

Penn. Lines West of Pittsburgh, 
Massey, Georce B., Cons. Engr., 

Geo. B. Massey Co.. ( 

PROMOTION FROM 

BIRDSEY, CHARLES R., ¢ Knegr., 

United States Gypsum Co.., 
CRANE, ARTHUR M., Charge Pressure Filter Dy 


ASSOCIATI 


Cnicago, [ll. 


New Continental Jewell Filtration Co., New York 
SUMMARY 

New applications......... 60 
Applications for change of grading 

Promotion from Junior 4 

Promotion from Associat« ) 

Total.... ti 66 

SUMMARY SHOWING AVERAGE AGE AND POSI 


rIONS OF APPLICANTS ON BALLOTS 


21, 1916 


CLOSING 


FEBRUARY 29 AND MARCH 


Average Age of Applicants: 


Members ... ead ata 10) 
40) 


Associates ... 


Associate-Members 5 P 
Juniors ..... ; 25 
Positions held by Applicants 
i xecutives, including Presidents, Treasurers, Directors, 
Members of Firms, General Managers...... 10 


Instructors. .. ’ 
Superintendents, Assistants, Mechanical Superintend 
Cs Gs 6 os od 066 OE 0066 6040494 69s 46005 OS 8 ar 
Contracting and Constructing Engineers 4 
Chief Engineers or Assistants.......... enw 14 
Mechanieal Engineers, rs, Assistant Engineers. 28 
Chief Draftsmen, Asst. Ch. Draftsmen, Designing Ex: 
gineers, Estimators. an ai 14 


Professors and 


Consulting, 


Engines 


rooklwn, N. Y Managers, Asst. Managers, Sales Managers, Sales E: 
CMG Lh cs cai c sla Guin. oo aw KEE a Oe ee ear ees 36 
Chieago, Ill Other classification-~ paiva 6 
Kenosha, Wi- 1) 
GEOGRAPHICAL INDEX 
from an ra other than Junior, will e indicated by the initials of that grade 
St. Louis—Gauss, H. F. New York (Cont'd Thomas, P. I 
Morrison, J. P Ware, C. E 
Smith, R. W Williams, E. ‘ 
New Jersey Oneida—Gale, H. P. 
Bavonne—Molyneux, G. I Ohio 
Camde Trimmer, J. W Cincinnati Atkinson, ‘ K 
Jerse cit Brengel, | 1 ] Cleveland—Mosman, E 
Vaure Karron, A, F Columbus—Okey, Perry 
\e } Bailey, A \ Toledo Bergen. H. S&S 
Taylor, Cc. J Oklahoma 
Orange Kennedy, A. M Bartlesville—Crooks, &. | 
Luhr, C. W Pennsylvania 
Passaic—Dunn, L. § Eddystone Fitzger ? 
New York Vidiand—Helander, |! 
\/banv—Cox, J. W It Parkesburg—Woodroffe, G. H 
Buffalo—Armstrong, W. M. ‘J Philadelphia—Pliumb, F. H. 
Canojoharie Arkell, W. C Suttill, A. G 
Carthage Anderson, F. C furnbull, Myrton J 
Cazenovia—Davis, C. FE Pittsburgh—Fitz, E. M. (J.) 
llion—Dvyett. F. J Virginia 
Vinetto—Kedy, 8. F City Point—Warden, Guy L 
Vew York—Bunzl, W. G West Virginia 
Crane, A. M. (A Bramwell tates, H. H 


Budwell, L 
Wisconsin 
Kenosha—Sterling. ¢ il 
Canada 
Toronto 


Parker, L. R 


Pausin, H. R. 






ea 


ere ae ae eR ST 


~~ = 


yee on 


~ 


~-: 


ek ea ee rr Oe Pee 


AF OS cw Oe eS 2S 


| 
| 
| 
| 
| 


PERSONALS 


HIS department is intended for items about members of the Society, their professional work 


and incidents concerning them which may be of interest to the membership in general. 


Items 


are solicited upon important engineering developments in which members have been associated, and 


also newspaper clippings or manuscripts of addresses delivered by members at meetings of any kind 


are desired. 


sionally for publication in the Journal. 


Maynard D. Chureh has been promoted to the position of 
chief engineer of the Terry Steam Turbine Company of 
Hartford, Conn. His previous position with the company 
was that of assistant engineer. 


William B. Rawson has accepted a position with the Can- 
field Oil Company of Cleveland, O., in the capacity of engi- 
neer and purchasing agent. He was formerly associated with 
the Canada Cement Company of Montreal, Canada. 

G. L. Kothny has terminated his connection with the 
Westinghouse Machine Company, Pittsburgh, Pa., and has 
joined the staff of the C. H. Wheeler Manufacturing Com- 
pany, Philadelphia, Pa., in the eapacity of consulting engi- 
neer. 


Jiles W. Haney has resigned the position of chief engi 
neer of the Commerce Power Company, Kansas City, Mo., 
to accept the position of instructor in mechanical engineering 
at the University of Missouri. 


Henry R. Gilson, formerly associated with the National 
Metal Molding Company, Ambridge, Pa., has entered the 
employ of the Ross Rifle Company of Quebee, Canada. 


Joseph J. Nelis gave a lecture on January 31 to the Nash- 
ville section of the Engineering Association of the South on 
past, present and future steam generation, giving a brief 
resumé of past and present practice, also the probable future 
trend in boiler and furnace design. The lecture ended with 
a strong plea for the codperation of the Engineering Associa- 
tion of the South in getting the Am.Soe.M.E. Boiler Code 
adopted in the southern states and particularly in the city of 
Nashville, which has now under consideration the changing 
of their building and boiler inspection code. 


Reginald Trautschold is the author of an article on Power- 
House Chimney Design for Bituminous Coal which is pub- 
lished in the February 5 issue of Coal Age. Mr. Trautschold 
has also contributed to this issue a brief article on Central 
Testing Laboratories for New York City. 


J. D. Bowles, superintendent of the electrie department 
of the Springfield Gas and Electrical Company of Spring- 
field, Mo., has been named chairman of a committee of the 
Association of the Missouri Publie Utilities Companies to 
draft uniform rules and regulations governing the eonstrue- 
tion of overhead and underground lines maintained by the 
electric light and traction companies of Missouri. 


Arthur M. Greene, Jr., Manager, Am.Soe.M.E., delivered 
a lecture at The Franklin Institute, Philadelphia, on February 
6, on The Development of the Pumping Engine. 


Dr. John A. Brashear, Past-President, Am.Soe.M.E., pre- 
sented an interesting illustrated lecture on Astronomy on 
February 11, before the members of the Rochester Engineer- 
ing Society, the Association for the Advancement of Applied 
Opties, the American Chemical Society and the American 
Institute of Electrical Engineers, at Sibley Hall, Rochester, 
N. Y. A dinner before the lecture was served in Dr. Bra- 
shear’s honor at the Rochester Club. 


A. F. Yarrow, Hon.Mem.Am.Soc.M.E., the British ship- 
builder, has been created a baronet. Sir Yarrow is head of 


It is hoped that every member of the Society will furnish an interesting item occa 


the firm of Yarrow and Company, Ltd.. Glasgow. Scotland, 
and of Yarrows, Ltd., Vaneouver, B. C., and has taken a 
prominent part in the war in regard to the production of 
submarines, torpedo boat destroyers, ete., and has recently 
established an experimental tank at the National Physical Labo- 


ratory in England, for the elucidation of propeller problems, 
for the use of any shipbuilder. 

Morgan Brooks presented a paper on Relation of Ligliting 
to Architectural Interiors at the mid-winter convention of 
the Illuminating Engineering Society held in New York, 
February 10 and 11. 

Municipally Operated Electrical Utilities of Westen 


Canada was the subject of a paper presented by Prof. A. G. 
Christie at the convention of the American Institute of Elee- 
trical Engineers in New York, February 8 and 9 


H. H. Vaughan, president of the Montreal Ammunition 
Co., Ltd., has been elected a director and a president 
of the Dominion Bridge Company, Ltd. 


vice 


A. W. Wheatley, vice president of the Canadian Locomo- 
tive Company, Kingston, Ontario, has been appointed presi- 
dent of the Lima Locomotive Corporation, Lima, O 


Features of 
February 


W. Trinks has contributed an article on the 
Rolling Mill Reversing Engines to the 
The Blast Furnace and Steel Plant. 


issue of 


Col. E. A. Stevens, Commissioner of Publie Roads of New 
Jersey, has been elected president of the American Road 
Builders’ Association. The election took place recently at a 
meeting of the Association in the Automobile Club of Amer- 
ica, New York. The Association is composed of highway 
engineers and others concerned purely with the practical side 
of road work, and has a membership of about 800. 


H. EF. Elrod, consulting engineer of Dallas, Tex., has been 
retained to investigate the waterworks and electric light 
plants of Sherman, Tex., for the purpose of increasing their 
capacities. 


William S. Twining, formerly consulting engineer of the 
Department of City Transit of Philadelphia as the repre- 
sentative of Ford, Bacon and Davis, has appointed 
director of that department by Mayor Smith. 


been 


Prof. William H. Burr has reached the age of retirement, 
after 22 years of continuous service as professor of civil 
engineering at Columbia University, and the Board of Trus- 
tees announced on February 7 that his active work at the 
University will cease at the end of the present academic vear. 


How to Go After South American Trade is the subject of 
an article by R. W. Gifford published in the February issue 
of Machinery. 


Electrochemical War Supplies by Lawrence Addicks was 
one of the papers presented at the symposium on Electro- 
chemical War Supplies given at the meeting of the New York 
Section of the American Electrochemical Society held jointly 
with the New York Section of the American Chemical Society 
and the Society of Chemical Industry at the Chemist Club, 
February 11. 
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{An artiele on Lining Up American Industries for Defense 
by William L. Saunders was published in the February 6 
: ipplement of the New York Times. The article contained 

detailed deseription of the purposes of the industrial com- 
nittee to be appointed as a cooperative part of the Naval 
Consulting Board of which Mr. Saunders is a member, and 
also a discussion ot the independence of this country on the 
(hilean nitrate field for the raw material for the manufae 


ire of nitric acid, which is the base of all military explo 


A. A. Potter is the co-author with S. L. Simmering of an 
rtiicle on Eeonomies of Stoker, Keonomizer and Superheater 
e February 12 issue of the Electrical 
Norld. The article deals with points to be considered when 


1 
} 


uch appears in tl 


s-leeting and installing apparatus to improve boiler room 


perations, ineluding possible benetits and eost in the average 


K'merson MeMillen, president of the American Light and 
raction Company, New York, has given a second seholar- 
the engineering department of the University of De 


Harry J. Klotz presented a paper on Boiler Efficiency at 


e loth annual convention of the Lllinois State Electrical 
Association, held at Champaign, Ill., February 23 and 24, 
\t this convention papers were also presented by J. Paul 
Clayton on Eleetrie Cooking and by Morgan Brooks on Mak- 
2500 and under 


Rates tor Tow? s ot U 


Among the papers read at the annual meeting of the Ce 


ral Eleetrie Railway Association on February 24 and 25 at 
Davton, Pos Was one by a. Rowland Brown or (Gras Weld 


tail Bonding. 


(ieorge L. Wall has resigned as vice-president and manager 

the Lima Locomotive Corporation, Lima, O., to devote his 
ittention to the chairmanship of the sub-committee of the 
American Railway Association on designs and specifications 
for proposed standard box ears. 


William F. Lathrop has become connected with the Wood 
mansee-Davidson Engineering Company of Chieago, IIl., in 
harge of their Milwaukee office. He was formerly in the em- 
ploy of the Milwaukee Electrie Railway and Lighting Com- 
pany, Milwaukee, Wis., as assistant to chief engineer of power 


Nant, 


Louis M. Zach has accepted a position in the engineering 
lepartment of the International Smelting & Refining Com- 
panv at Toeele, Utah. 


John W. Morton has become associated with the Semet- 
Solvay Company of Syracuse, N. Y., in the by-product de- 
partment. He was formerly with the MeIntosh and Seymour 
Corporation, Auburn, N. Y., in the capacity of designer. 


Robert M. Hale, until recently with the U. S. Smelting Com- 
any of Kansas City, Mo., as construction engineer, has en- 
tered the employ of the J. B. Kirk Gas and Smelting Com- 
nany, lola, Kan., as chief engineer. 


Glen B. Hastings, Chicago, Ill, has been appointed repre- 
sentative of Hamilton and Hansell of New York, for the sale 
of the Rennerfelt electric furnace in the states of the middle 
west. 


Waldo H. Marshall, president of the American Locomotive 
Company and first vice-president of the Merchants’ Associa- 
tion of New York, has been appointed to the executive com- 
mittee of the Merchants’ Association succeeding Irving T. 
Bush. 


Notes on Eleetrie Power Development presented by E. M. 
Herr at a meeting of the Railway Club of Pittsburgh, is pub- 
ished in the February 1 issue of Practical Engineer. 
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John KE. Muhlteld presented a paper on Pulverized Fuel 
LO Locomotives at the Feb: if} 1S meeting oft +} Ni 
York Railroad Club in New Yorl 


George W. Bacon of the engineering firm of Ford, Bacor 
and Davis, New York. has joined the export department of 
J. I’. Morgan and Company. Although retaining his connec 
tion with the engineering firm, Mr. Bacon will devote all his 
time to the Morwvay interests, the export department of whiel 

engaged in buving supplies for the Allies. 

George Gibbs was elected vice-president of the American 


Institute of Consulting Engineers, February 2 


Sanford E. Thompson presented a paper on Need Accurate 


Estimates Based on Unit Costs at the Feb iary 14 to 17 eor 
vention of the American Concrete Institute held in ¢ Ler’ 

An address on Publie Duties of an Engineering Society w: 
given by F. H. Newell at the 21st annual meeting of the Min 
nesota Survevors and Engineers’ Society held st Paul. 
February 10 to 12 

Julio F. Sorzano, President ot the Pan-Ameriv (‘hamber 
of Commerce, and Alexander C. Humphreys, Past-President, 
Am.Soc.M.E., and President of Stevens Institut f Tech- 


meree as members ot its Standn (_ormmittee o7 ‘ ommercial! 


until May 1918 and 1919, respect 


nolog P ave been elected by the New York Chamber of Com- 


J Wallace Tavlor has accepted a positior I the In 
incible Machine Company, Walkerville, Ontario, Canada, as 
superintendent. Ile was until recently affiliated with the 


Harris Automatic Press Company, Niles, 0., in the capacity 


of chief engineer. 


R. A. Lee has been appointed special engineer of The Bar- 
rett Manufacturing Company, New York, being head of the 
department devoted to distillation work. His former position 
with the company was in the manufacturing department as 
engineer. 


A. H. Fox Gun Company of Philadelphia, Pa., liave added 
to their organization Conrad V. Hahn, formerly instructor 
in engineering at Temple University and University of Penn 
svlvania, and until recently affiliated with the Bell Telephone 
Company of Pennsylvania in the traffie engineering division. 
He will be assistant to the vice president and have charge of 
one of the Philadelphia plants. 


James D. Andrew, supe rintendent of the station engineering 
department of the Edison Electrie Iluminating Company of 
Boston, Mass., is now on leave of absence in Chile where he 
will make a report on the 40,000-kw. power plant of the Chile 
Copper Company, the owners of which are considering making 
a large extension. 


Peter Junkersfeld spoke before the Monday Luncheon Club 
of the Chieago Telephone Company, February 14, on Electric 
Service in Chicago. 


\. Lewis Jenkins is the author of Formule and Alignment 
Charts for Taper Press Fits, which appears in the February 
17 number of the American Machinist. 


A New Electro-Hydraulic Shovel by Frank H. Armstrong, 
presented at the February meeting of the American Institute 
ot Electrical Engineers, is published in the February 17 issue 
of the Jron Trade Review. 

a 

Guy L. Bayley has contributed an article on the Design of 
Million-Volt Experimental Transformer to the February 19 
issue of Electrical World. This article deals with the construc- 
tion and operation of an unusual type of high-tension unit 
displayed at the Panama-Pacifie International Exposition. 
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SOCIETY AFFAIRS 


NECROLOGY 


\LFRED WILLIAMSON 


Altred Willtamsou was born in New York City on July 12, 


ISSO. His early edueatio! 


was received in the publie schools 

New York City, after which he took a course in mechanical 
engineering at Columbia University, graduating in 1902. He 
then entered the service of the New York Central and Hudson 
River Railroad Company as a special apprentice in their 
West Albany In 1904, he was employed in the tur 
bine construction department of the General Eleetrie Com 
pany in Schenectady, N. Y., but in 1905 he returned to Colum 
bia and took up post-graduate work. 


shops. 


In the latter part ot 
that year, he was employed on the work of the Metropolitan 
Street Railway Company, but in the following year he en- 
tered the employ of the Department of Water Supply of New 
York as a mechanical engineer. From 1910 he was in charge 
of the pumping stations, Manhattan and the Bronx. 

Mr. Williamson became a member of this Society in 1902. 
He died at his heme m Bronxville. N. Y.. on 


1915. 


December 26, 


LUCIEN MAXWELL BRIGHAM 


Lucien Maxwell Brigham was born in Brooklyn, N. Y.. on 
June 6, 1874. 
Brooklyn. Mr. 


firm of 


He received his education in the schools of 
Brigham’s entire business career was with the 
Maxwell, Manning and Moore, in which firm he first 
1894. 
the capacity ot sales manager of the brass goods 
department, 


became an employee in He acted in the later years of 


his lite im 
and during the last five vears he was a membe 
the board of business associates in the earryving on of his 
department. 

Mr. Brigham was a member of the Engineers’ Club. the 
Railroad Club, and several social elubs. 


1906. 


He became a mem 
ber of this Society in Mr. Brigham died at his home 


in Orange. New Jersey, on December 11, 1915. 


WILLIAM F. SARGENT 
Wilham F. 


June 27, 1882. 


Sargent was born in New Haven. Conn., on 
He received his edueation in the public schools 
of New Haven and the Boardman Training School trom whiel 
1901. From September, 1901, until May. 
1902, he was in the employ of the Winchester Repeating Arms 
Co. While there 


surveying 


he graduated in 


lis work consisted of mechanieal drawing. 
for new buildings and roads, laying out machines 
in faetory additions and general machine design. In .June. 
1902, he accepted a position with the Bigelow Company, with 
which company he was connected until the time of his death. 
For five years he was chief draftsman and later was made 
sales engineer and estimator. 
of this Soeiety in 1914. 


on December 7, 1915. 


Mr. Sargent became a member 
He died at his home in New Have 
JOHN ALEXANDER HILL 
John Alexander Hill, president of the Hill Publishing Com 
pany, was born in 
1858. 


Sandgate near Bennington. Vermont, o1 


February 22, His parents very soon after moved to 
central Wisconsin, and it was there that he received his early 
education. When he was 14 years of age. Mr. Hill started 
work in a country printing office and later became half owner 
of a machine shop. In 1878 he removed to Colorado and ran 
a locomotive on the Denver & Rio Grande R. R. He was soo 
made a roundhouse foreman and later assistant superintendent 
of motive power. 

Mr. Hill had a great fondness for journalism and in 1885 
he founded the Daily Press of Pueblo, Colo. At this period 
he contributed a number of articles to Locomotive Engineering, 


Toe JOURNAL 
Am. Soc. M.E. 


published in New York by a company which also published 
the American Machinist. In 1888 Mr. Hill was invited to 
come to New York and take charge of Locomotive Engineer- 
ing. Shortly after this he associated himself with Angus Sit 

clair, purchased the journal from its owners, and undertook 
to earry it on as a separate publication. In 1896 Mr. [lll 
sold his interest in Locomotive Engineering and purchased the 
American Machinist. Mr. Hill later bought other publica 
tions, including Power, Engineering and Mining Journal, I: 

gineering News, and Coal Age. To carry on these various 
publications he organized the Hill Publishing Company. 

The printing and publication of the company’s magazines 
is all carried out in one building which was completed in 114 
and was planned and built not only to suit the convenienc: 
and economy of the printing and publishing business but also 
to provide for the safety, comfort and health of the army ot 
workers housed in it. 

Mr. Hill was Vice-President of the Machinery Club, men 
ber ot the Engineers’ Club of New York City, and Railroad 
Club, and Campfire Club. 
1915, 


lle became a member of this So 


Mr. Hill died on January 24, 1916. 


ciety 1 


WILLIAM BARKER RUGGLES 


William Barker Ruggles was born in Bath, N. Y.. on Decer 
ber 17, 1861. 


graduated from Cornell University in 


He received his early edueation in Bath, and 
1883. Ile then becam: 
associated with the West Shore Railroad, working at Frank 
fost. N.. Yes 


ualtvy Company. hh 


and elsewhere, and later with the 


1893 rit 


American Cas 
Ruggles-Coles FE) 


ventor of the Ruggles- 


founded the 
gineering Company, lle was the i 
Coles double-shell dryer and was president of the Ruggles 
his death. Ile 
Company, Niagara 


Butfalo Potash and 


Coles Engineering Company up to the time of 


Novella Cement 


director of the 


was also president of the 
Cement Company, and 
Cement Corporation. 
Mr. Ruggles was a member of the Club, the 
Machinery Club, the Psi Upsilon and Cornell University Clubs 
ol New 
N. J. 


at his home in 


Engineers’ 
York and a trustee of Trinity Chureh of Bayonne, 
this Seciety in 1905. Ile died 
Bayonne, N. J.. on January 23, 1916 


He became a member ot 


GEORGE HARWOOD CUSHING 


George Harwood Cushing, superintendent of the North and 
South plants of the IL. B. Smith Company of Westfield, Mass., 
was born in Worcester, Mass.. on October 15, 1860. He grad 
1884. For 


Was assistant superintendent of the H 


iated from the Worcester Polvteeln i¢ Institute i 
a number of vears he 
Bb. Smith plants. was superintendent ola 
Seneea Falls, N. Y.. for thirtee 


a foundry at 


pump plant at 
vears, and was in charge of 
Montreal, Canada, tor two years. In 1906 he 
returned to the H. B. Smith Company at Westfield. 

Mr. Cushing became a member of this Society in 1891. He 


died at his home in Westfield on January 6, 1916. 


PAUL G. ROESTI 
Paul G. Roesti was born in Berne, Switzerland, in April. 
1878. He received his early education in the publie schools 


of his native city. After graduating in mechanical engineer 
ing from the technical school at Berne, Switzerland, in 1896, 
he was employed for two years in the engineering ollices ot 
Friekart in Munieh, Bavaria, and one year with Sulzer Bros. 
in Winterthur, Switzerland, working on Corliss and poppet 
valve steam engines. 

In 1899 he entered the Swiss Technical High School at 
Zurich, Switzerland, from which he graduated in 1903. He 


then came to this country and was employed by the Buffalo 
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lorge Company as a designer of steam engines, centrifugal 
pumps and blowers. In 1904 he took a position with Beek 
trom Smith Steam-turbine Co. and Filer and Stowell Com 
pany as mechanical engineer and designer of steam turbines 
and steam engines, remaining with them until 1907 whe he 
became a designing engineer with A. O. Smith Co., Milwaukee, 


7 


manulacturers of automobiles lle was later made chief « 


vineer OL this company 


In 1911 he returned to Switzerland to accept 


ith Sulzer Bros. as chet designer in the high-speed Diese 


ngine department, and he there designed and standardize 


several new types of engines. He gave up this position 
1915 on account of poor health. He died in California 


_ 


Dec mber Zan 1915. 


Mr. Roesti was a member of the German Eneineers’ S 
ciety, and the Swiss | ngineers’ and Architects’ S ‘ 1] 
became a member ot | s Society in 1014 


LUSTIN D. MIANSELI 


\ustin DD. Mixsell was born in Easton, Pa.. « () é 
ISe5. He received his edueation in the schools of East aba 
ie Penn Charter Sehool in Philadelphia ae ‘ 
Bethlehem in 1892 ar was emploved im the eight ollice o 
the Lehigh Valle RR Ih ISOS, he entered the en ploy of the 
Bethlehem Steel Culnpany, working Lhe veheral supe! 
tendent’s ollice and in the sales Geparc ent, and late: s nade 
the representative ol that company in New York Ci I 


1900, he was appointed general sales agent of the Compa 


and in 1915, was elected a vice-president. At the same time, 

e became a member of the Board of Directors of the Com 
pany. Iie was also president of the Dietrick and Ha: et 
Machine Co. which became a subsidiary of the Bethlehe: 
Steel Company. 

Mr. Mixsell was a member ot the Bethlehem Club, Bethl 
em, Pa., the Union League Club, Philadelphia, the Manu 
facturers’ Club, Philadelphia, the Engineers’ Club, New York, 
the Railroad Club, New York, the American Society for 
Testing Materials, the American lron and Steel Institute as 
an Executive member, and the American Steel Foundries So- 
ciety. He became a member of this Society in 1913. He died 


at lus home in Bethlehem on January 15, 1916. 


GARRETT W. SIMPKINSON 
Garrett W. Simpkinson was born in Cincinnati, 0 
August 17, 1860. He received his early educatio the 
schools of Cineinnati and later was instructed private in 
certain branches of engineering. He served tour years as 
pattern maker and four years in the drafting department of 
the Lane & Bodley Co. He then entered the employ ol 
The Stilwell and Bierce Mtg. Co., Dayton, Ohio, in charge ot 
the drafting and pattern departments. Several years later, 
he returned to Cincinnati to assist in building the first cable 
railway in that city, designing track and curve constructions 
as well as the mechanical details of the driving stations. 
After the completion of this work, he returned to the Lane & 
Bodley Co. and for a time had charge of their drafting de 
partment and pattern shop. In 1888, he became asso¢iated 
with Bert L. Baldwin, Mem. Am. Soe. M. E., 
constructing inclined plane and electric railways and plants 


in designing and 


in and near Cincinnati and made a specialty of machine shop 
and foundry design and construction, as well as structural and 
architectural engineering. He became a member of the firm in 
1900. 

For several years, Mr. Simpkinson instructed evening classes 
in mechanical drawing and mechanics of engineering at the 
Ohio Mechanies Institute, Cincinnati, Ohio. He was a member 
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ot the Cincinnati Engineers’ Club ans embe this Soe 
ciety since 1912. Mr. Simpkinsen died ; : me ( 


ennati on Januar 


Pe Ll. Seely n was bor in Septembe 87] w | 
owedel, Lh et ed is educati ] é é i Scho 
and Colles Mining in Stockholm and lis mechanical trai 
Ing ir Sti ly S \\ rrol 5 
o 189 ( mist ar ( pe il 

rt the Gulloto st Works. S ‘ ] 7 
SO) ‘ pied an " ( \l le Ste ‘ 

« ale 
( if ai? ‘ ‘ I ‘’ 
| _ ee I vines I = f 
\\ ‘ Pe maa \l e |} ‘ ~ 
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June 30, 1880. lle was edueated at the W 
{ arter School Philadelphia and the entered The Baldwir 


Locomotive Works as at apprentice He r 


ears W piaced 1} charg Tin IpkKet 
hi Was Lhe ranslerresc ne assista ~ ‘ 
es dard Steel Works Compa subsidi l 
{ Works Hy : v ad the ey 
subsidiary pra 
112, he resigned to accept the presideney ot the Sou 
uiudrv and Machine Co., Philadelphia. ch positio 
ele til 1914, when he retired because of 3 ealt He 
dics Philadelphia on November 2, 1915 


Mr. Bright was a member of the | nion League nd Merid- 


Clubs in Philadelphia and the Meri Cricket Club He 


FRANK HASTINGS VARNEY 


rank Hastings Varney was born at San Jose. California, 


on September 15, 1872. His parents later moved to San Fra 
. ere he reeeived lis public school education and where 

: e commence llis engineering work began 

~ aut " 1 ‘ 'V-tW t mcume € rineel 1 
llarb | t & Power Co.. a position whiel cluded pra 
ties t manage t the 25 kw. st 

Q yr syste t tie ollow ea s conc 

sorbed by the Ed So Company and he Was translerre 


ew Stevenson Street plant ot that company. by 1898 


ancing to station foreman. The plant was then purchase 
vy the San Franciseo Gas & Eleetrie Compa 

ade cluet electrician in charge hree ste 
ectrie generating stations. In 1900, Mr. Varne vas ma 
perintendent of all stear and elect) =tatie ana 
stributing system When this rapid] rrowing 1; 


ibsorbed the Independer t Compa! V; he was made superinten 
ent renerating stations and sub-stations, and the compa 
iter becoming part of the Pacifie Gas & Electric Cx mpar 
Mr. Varney was in 1907 made chief engineer of operating an: 
naintenance of steam stations, which position he held at the 
time of his death. It is interesting to note that in his las} 
position he had control of an output of 90,000 kw. 

Mr. Varney became a member of the Society in 1909 and 
was a member of the American Institute of Electrical E) 
gineers, the National Electric Light Association, and the Engi. 
neers’ Club of San Francisco. He died at his home in Sar 
Francisco on January 21, 1916, after several months’ illness 
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TI 1 is of the highest importance in the development of the 

monthly meetings of the Society, both of the Sections and 
of the Student Branches, that comprehensive reports of these 
meetings be published in The Journal regularly. Secretaries 
of the sections and student branches are urged to make every 
effort to get the complete reports of their meetings to this of- 
fice as quickly as possible after the meetings are held, and also 
where possible, copies of the papers presented should be sent 
in; if desired, the copy of the paper will be returned after 
examination. The reports of meetings in order to appear in 
the next issue of The Journal must be received in this office 
before the 18th of the month. 


NEW YORK, JANUARY 11 


At the January meeting of the New York Local Section 
Walter N. Polakov presented a paper on Standardization of 
Power Plant Operating Costs, which attracted unusual in- 
terest, there being nearly 400 in attendance at the meeting. 
The purpose of the paper was to outline a method by which 
the owner of a power plant can, without the necessity of 
study of technical details of operation, judge how close the 
actual performance of the plant is to the possible minimum 
Mr. Polakov, 
in his experience in power plant operation, has developed a 


cost at any time and under any circumstances. 


very interesting method of power plant accounting, in which 
all variable factors beyond operating control are automat 
ically adjusted, and the result is that his methods of stand- 
ardization of costs offer some interesting advantages. 

the New 
introduction of an important innovation in the 
ties of the Society in New York. 


York Local Section marked the 
] 


i 


This meeting ot 
ocal activi- 
In the endeavor to develop 
increased interest in the loeal meetings among the members 
in the vicinity, an invitation was extended to a large num- 
ber of local members to take part in the work by serving as 
committee three that ap- 
pointed under the New York Local Section Committee. These 
consisted of sub-committees on entertainment, acquaintance- 
ship and excursions, and a large number responded. Tenta- 
tive plans were laid for a smoker and an excursion, and pos- 


members on sub-committees were 


siblv some other form of local entertainment in addition to 
the regular monthly meetings. 


MINNESOTA, JANUARY 20 


One of the largest and best meetings in the history of the 
Minnesota Section was held on January 20, in the form of a 
banquet, which was attended by 116 members and their ladies. 
O. A. Eberhardt, ex-governor, who had been scheduled for 
an address, was called out of the city at the last minute, so 
his place at the speakers’ table was taken by George H. Her- 
rold. The principal speaker of the evening was Charles W. 
‘Tubby, Chairman of the Minnesota Section, who gave a his- 
tory of the Minnesota Section and told of some of the future 
plans of the Section looking towards codperation with other 
engineering bodies to promote engineering as a profession. 
Prof. Wm. H. Kavanaugh spoke interestingly on engineering 
education and brought out his various points with some very 
clever Irish stories. C. L. Pillsbury spoke of the value of 
engineering societies and indicated how they would prove to 
be a very valuable asset to the professional engineer. Mr. 
Pillsbury also referred to some of his experiences on ap- 


| 5 | Y . 
MEETINGS 
praisal work and his work in Washington, D. C. Max Toltz, 


behalf of the presented Gebhard 


Bohn, Sr., with a beautiful leather-covered certificate which 


on Minnesota Section, 
was in the form of a testimonial to commemorate the pleasant 
oceasion during the Spring Meeting of the Society in St. Paul- 
Minneapolis in June, 1914., when Mr. Bohn, while not a mem- 
ber of the Society, entertained the visiting members and 
guests of the Society at his beautiful summer home at Lake 
Minnetonka. Mr. Bolin, in a few well chosen words, thanked 


the Minnesota Section for remembering him in such a unique 





Uniwersity Club 
Ot. Raul, Minnesota 
Janvary 20° 4/6 





Qomething to Eat 


Canape of Anchowns 


Cream of Tormatees 
Calery eves 


Broiled Chicken 
Candied Sweet Potstoes 
Peas 
Aoparegee Tipe Vinargretia 
Premento Chess 
Meepel tan 
Cot 
Dem Teese 
. 


lee Cream 
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C.&. Tubby 
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Menu Carp AND PROGRAM FOR BANQUET OF THI 
SECTION 


MINNESOTA 


way and expressed a desire to be present at the future meet- 
ings of the Section. 


+) 
if 


The social features of the meeting were emphasized by thie 
banquet program, and much interest was created by the w 
usually attractive invitations and combined program and menu 
cards used at the banquet, which were beautifully drawn with 
an emblem embracing the Am.Soc.M.E. members’ badge and 
the name of the Society and Section as the central feature. 
The ecard containing menu and program is reproduced here- 
with. The invitation sheet was in the form of a drawing with 
a similar badge emblem centered at the top, with a modern 
large heavy duty gas engine on the one side and a heavy 
Mallet-type locomotive on the other. Both 
were distributed in blue-print form. 


of these cards 


CINCINNATI, JANUARY 21 


A joint meeting of the Engineers’ Club of Cincinnati and 
the Cineinnati Section of The American Society of Mechan- 


ical Engineers was held on January 21. The Committee on 


Concrete, consisting of eight members who have been work- 
250 
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ing for about eight months, presented a report of its in 
vestigations. The report detailed an investigation of five dif- 
ferent sorts of beams of full size as ordinarily used in con 
struction of supporting floor slabs. Various methods for re 
intorcing these beams were used. A testing machine was dé 
vised by which loads of 100,000 Ib. and upwards could be 
apphed at the center of these beams. During tle progress 
of each test the beams were caleined and the surfaces ex 
amined very elosely with reading glasses to discover cracks. 
\s soon as a crack was discovered, it was marked and the 
load corresponding to the erack was indicated. The tests 
showed remarkably ligh values and the report caused a vig 
orous discussion on the advisability of raising the safe loads 
tor concrete beams. 

An investigation dealing with concrete made up of ma 
terinls found in the vicinity of Cincinnati was detailed by 
Prot. C. C. Myers, Mem.Am.Soc.M.E. and a member of the 
(‘onerete Committee. This portion of the report was par- 
ticularly interesting to the members because it gave definite 
and carefully determined values for the various materials 
that may be obtained in the vicinity of Cincinnati at reason- 
able prices. One of the results that was shown with remark 
able clearness was the great advantage to be derived from 


properly graduating in size the sand and gravel. 


BIRMINGHAM, JANUARY 26 


An intormal meeting in the form of a dinner was held 
the members of the Birmingham Section on January 26. Let 
ters were read and discussed concerning the appointment of a 
member to the Naval Board; concerning the routing of trains 
suggested by Mr. Rice to bring those from the East through 
Birmingham; concerning the appointment of a delegate for 
the nominating committee; and an announcement ot the ter 
ritory which had been assigned to the Birmingham Section 
hy the Membership Committee to comprise the district from 
which they can draw new members for the Section. The 
question of the entertainment of the visiting members on 
their way to New Orleans was discussed, and the members of 
Birmingham are more than glad and ready to show tlieir 
visiting members how to spend a very pleasant and profitabl 


dav in Birmingham. 
PROVIDENCE, JANUARY 26 


(he January meeting of the Providence Association of Me 
chanieal Engineers was held on January 26 in the Engineer 
ing Building of Brown University. Franklin H. Wentworth, 
Secretary of The National Fire Protection Association, spoke 
on the work of the Underwriters’ Laboratories in the direction 
of fire protection. He spoke of the enormous waste in this 
country from fire, and referred to the growth of the unde: 
standing of the need of fire protection. His talk was illus- 
trated by moving pictures showing the workings of the 


Underwriters’ Laboratories. 
BUFFALO, FEBRUARY 2 


A meeting of the Engineering Society of Buffalo was held 
on February 2, at which Morris L. Cooke, Mem.Am.Soc.M.E. 
and for four years Direetor of Publie Works in Philadelphia, 
gave an address on Publie Service Problems. [is address 
dealt with questions relating to the advisability of establish- 
ing in Buffalo a municipal asphalt plant, means of prevent- 
ing waste of water, electric light rates and other municipal 
problems. After a free discussion, these questions were re- 
ferred to a city affairs committee, consisting of John Younger, 


AFFAIRS 251 


president of the Engineering Society of Buffalo, David C. 
Howard and David W. Somers. This committee is to act as 
a clearing house for all suggestions and complaints of mem- 
bers relating to citv affairs; to give its services in conference 
with any of the departments that make up the commission gov- 
ernment; to furnish to the city government sub-committees to 
act without compensation in consulting or investigating capac- 
ities. 

Mr. Cooke then spoke of the engineering profession and its 
relation to public service. He said that he was the first engi- 
neer to be the director of public works in Philadelphia, and 
that his successor is also an engineer, and that of the 70 city 
managers in Philadelphia nearly all are engineers. 

A number of lantern slides followed showing how various 
municipal activities in Philadelphia were advertised during 


the administration of Mr. Cooke 


ST. LOUIS, FEBRUARY 6 


A joint meeting of the local engineering societies was held 
on February 9, with an attendance of 105. F. W. Doolittle, 
Consulting Engineer of New York City, spoke on the Cleve- 
land Street Railway situation. His paper was illustrated 


and brought out considerable interesting discussion. 


BIRMINGHAM, FEBRUARY 7 


A meeting of the Birmingham Loeal Section was held on 
February 7, at which the following committees were ap- 
pointed: Executive Committee: R. E. Brakeman, Chairman; 
(. B. Davis, Vice-Chairman; Paul Wright, Secretary-Treas- 
urer; F. G. Cutler and J. Henry Klinck, members; Commit- 
tee on Program and Papers; J. Henry Klinck, Chairman; 
Richard Faull, Kk. B. Van Keuren, M. J. Lide; Membership 
Committee: C. b. Davis, H. A. Moon, W. L. Rouche, C. D. 
Barr and O. G. Thurlow, members. 

fter some general discussion, Major General Leonard 
Wood spoke on Preparedness and the coming Military Train- 


ing Camp to be held at Chattanooga this coming summer. 
BOSTON, FEBRUARY 8 


The seventh annual banquet of the Boston Section of the 
American Society of Mechanical Engineers, the American 
Institute of Electrical Engineers and the Boston Society of 


Civil 


Engineers was held on February 8. About 600 members 
were present and the meeting was unusually successful in 
every way. The speakers were His Excellency Samuel W. 
MeCall, Governor of Massachusetts; Col. W. E. Craighill of 
the Corps of Engineers, U.S.A.; William Barclay Parsons, 
Consulting Engineer, New York City; John R. Freeman, 
and Dr. John A. Brashear, Past Presidents of the Am.Soe. 
M.F., and Calvin W. Rice, Secretary of the Am.Soe.M.E. 


NEW YORK, FEBRUARY 8 


An unusually large attendance marked the February meet 
ing of the New York Local Section, at which T. Russell Rob 
inson, statistical engineer for W. S. Barstow & Co., Ine., 
New York, read a paper on Ways of Presenting Data for 
Executive Purposes. Mr. Robinson takes the position that 
all the data which the engineer can gather on costs, perform 
ance of equipment, output and other information of indus 
trial interest, are of little use in securing appropriations 
from directors, or investments from financiers, until he can 
present his findings in a way that can be comprehended. He 
showed in an interesting manner how effective graphical 
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methods are for this purpose and he proved that graphical 
are applicable to practically all forms of data pres- 
The paper was illustrated by lantern slides and 


out an extended discussion. 


methods 
entation. 
drew 

This meeting was the first in which the newly-appointed 
sub-committees of the New York local committee on enter- 


tainment, acquaintanceship and excursions were brought 


actively together. In order to bring the local members into 
closer relationship, the acquaintance committee arranged for 
an informal dinner preceding the meeting of the evening at 
which about 125 This was effective in 
bringing the new committee closely into touch with their work, 


were in attendance. 


and at the dinner plans were laid for an active campaign for 
developing interest in the New York local meetings. Ove 


100 were in attendance at the meeting of the evening. 


ST. LOUIS, FEBRUARY 9 


On February 2, there was a joint meeting of the Engineers’ 
Club of St. Louis with the local societies. J. B. Mareellus, 
the the American Portland C 
ment Manufacturers, spoke on Recent Practice on Concrete 
Roads. His talk was illustrated by several slides and motion 
picture reels. 


engineer ot Association of 


There were 62 present. 
MILWAUKEE, FEBRUARY 10 


A meeting of the Milwaukee Engineers’ Society which rep- 
resents the local engineering society, The American Institute 
of Electrical Engineers, The American Society of Mechanical 
Engineers and The American Chemical Society, was held on 
February 10 under the auspices of the Milwaukee Section ot 
the American Institute of Electrical Engineers. Arthur Simon, 
Mem.Am.Soe.M.F., the Cutler- 
Hammer Mfg. Co., read a paper on The Design and Appli 


and electrical engineer of 


eation of Electro Magnets tor Industrial Purposes. He dis- 
eussed the essential features which determine the design ot 


He 


showed that the secondary phenomena such as the leakage of 


the magnets and the possible modifications of the design. 


the magnetic circuit and the saturation of the iron, very often 
overshadowed the basic phenomena of electro magnetic induc- 
tion, and that by properly controlling these factors the charac- 
teristics of the magnet can be changed to suit particular pur- 
poses. 

The speaker also discussed in detail the peculiarities of the 
alternating current magnet which presents a far more serious 
problem than the direct current magnet both from the stand- 
point of mechanical construction and electrical design; the 
extreme the current magnet due 
to hysteresis and eddy-current losses in the iron and to 
the variation of the self-induction of magnetic 
cuit the movement of the armature. In closing the 
speaker showed the application of some magnets for heavy 


limitations of alternating 


the cir- 
with 


current switches which control electric circuits, and also sey 
eral types of direct and alternating current magnets for 
brakes such as are used on cranes, elevators and similar ap- 
paratus. Moving pictures illustrating the use of a 62 
lifting magnet in the yards of a steel mill for handling 
iron, serap, and other material, closed the lecture. 

In the discussion structural features of some of the mag- 
nets shown were brought out. 


in. 
pig 


An interesting application of 
electro-magnets for shifting the gears of automobiles and the 
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use of magnets for the operation of clutches were discussed. 
Mention was made of a magnetic clutch transmitting 2000 
l.p. at a speed of 100 r.p.m. This is said to be the 
A buffet lunch at 
the discussion was continued informally among 


largest 
magnet cluteh thus far constructed. which 


members 


closed the evening. 


MINNESOTA, FEBRUARY 10 


The February meeting of the Minnesota Section ot the 
ciety was held at the University of Minnesota on February 10, 


at which George P. Diekmann, chief chemist of the Northwest- 


Si- 


ern States Portland Cement Company, Mason City, lowa, gave 


a very instructive illustrated lecture on The Modern Manu- 
facture of Portland Cement. He showed 85 different slides 
which illustrated the process of manufacture in detail from 


the time the material is handled by steam shovel to the 
product. 


tinished 
His pictures were of unusual interest because they 
were taken before the Mason City Plant was completed, and 
in this way gave a better idea of the enormous amount of 
equipment that is required for cement manutacture. 
Mr. Diekmann then discussed the chemical side 
Cement. 


Portland 
With reference to the various elements that are nec 
essary to produce a good brand of cement, le said that silica 
lime, alumina and iron must be present in particular ratios in 
order that a certain chemical action be produced. The ratio 
oft hme to silica should be 


to iron (2.5 to 3.5) to 1. 


trom (2.8 to 3.2) to 1 and alumina 
Mr. Diekmann said that the chem- 
ical composition of Portland cement is very uniform and is 
usually as follows: Silea, 20 to 23 per cent; alumina, 5 to 8.5 
per cent; iron oxide, 1 to 4 per cent; lime, 60 to 64 per cent 

magnesia, 0.5 to 3.5 per cent; sulphuric acid, 1.5 to 2.5 pe 
cent. Mr. Diekmann also spoke of the effects that each ek 
ment has on the setting of cement and formulae that might bi 
used for calculating the proper proportions in the 
Mr. 


the members present. 


raw 
Diekmann’s lecture was discussed by about ten ot 


mix 
ture. 
The main questions raised were about 
the methods of sampling and testing cement residue on the 


sieves after the fineness test, and the question value of 


water-prooting. 


BOSTON, FEBRUARY 16 


Under the scheme of codperation existing among the engi- 
neering societies in boston, a meeting was held by the Bos- 
ton Society of Civil Engineers on February 16. Edward C. 
Sherman presented a paper illustrated with lantern slides on 
the Spillways of the Panama Canal. 


BUFFALO, FEBRUARY 16 


At a meeting of the Engineering Society of Buffalo, on 
16, C. T. Myers, Mem.Am.Soc.M.E., gave a lec- 
ture on the Uses of Modern Worm Gearing. * Mr. Myers 
pointed out that worm gearing made by present processes is 
infinitely superior to the older types, some of which often 
had the teeth improperly formed. 


Februar) 


With present day worm 
gearing, efficiencies of 95 per cent can be readily obtained 
and the old idea that worm gearing was irreversible has been 
exploded. Mr. Myers laid stress on the fact that the worm 
gear had been developed to its present stage by its successful 
use on motor trucks. 











Marcu 
1916 SOCIETY 


STUDENT BRANCHES 


BUCKNELL UNIVERSITY 


At the regular moutlily meeting of the Bucknell University 
Student Branch on February 7, Thomas L. James, *16, gave 
a very interesting talk on Scientific Management of Machine 
Shops. He discussed the old ways and the new ways of man 
aging a shop, taking an old shop under the old system and 
converting it into a shop under a new system now in practice. 
A discussion of the subject followed by Professors Burpee 
ind Kriner. There were 23 members in attendance: 


BROOKLYN POLYTECHNIC INSTITUTE 


>] ] ‘ 
olvteehnic lL) ~ 


fhe February meeting of the Brooklyn I sti 
tute Student Branch was held on February 11, in the form 
‘tf a Ladies’ Night consisting of a semi-technical lecture illus 
trated with slides and with moving pictures, and followed by 

dance. 

Lieut. Perey Kk. Barbour, C.A.C., N.G.S.M., spoke on Coas 
Detense The enormous amount ot territory in whieh the 
United States is interested was pointed out, and also the fact 
that the chief source of materials for our explosives are i 
the Chilean nitrate tields. The natural conclusion was thé 


need of a larger fleet, especially on the Paeitie Coast Ihe 


slides whieh tollowed de pole ted tly types of battleships peculiar 
to the United States, Germany, and Great Britain. Lieut 
Barbour explained that a dreadnought is an all big-gun ship, 
while the super-dreadnought, the most desirable of fighting 
essels, is a battleship possessing a full complement of big 
guns and, in addition, the guns of the intermediate classes 
He also described the working of typical coast defense guns, 
ind gave the audience a good idea of the work of gun crews 
ind range finders by an exposition of the ballistics and met! 
ids of range-finding and a description of the Whistler-Hearn 
‘lotting boards. The talk was tollowed by two reels of films 
vhich illustrated the pleasure and business of lite in the camp 
t Fort Williams, M« 
The Brooklyn Rapid Transit Company, who donated 

ise of the moving picture machine, showed a film on Satets 
First. This is one of the films which this company has use 


n its campaign to minimize street car aceidents 


LELAND STANFORD, JR., UNIVERSITY 


Che Leland Stanford, Jr., University Student Branch held 
i meeting on January 26, at which KE. B. Anderson, a junior 
in the mechanical engineering department, gave a talk on the 
‘)wen Magnetic automobile. The description was illustrated 
by a sketch on the blackboard, showing the location of the 
transmission in the ear, the manner in which the armatures 
f the generator and motor are connected to the propeller 
haft, and the position of commutators and bal! bearings 
\fter showing the construction, Mr. Anderson explained thi 
manner in which the ear is started from rest and brought to 
‘ull speed by different combinations of field windings and 
esistances, and the action when pulling up a heavy grade. 
\mong the advantages of this electrical transmission for 
automobiles which were brought out were easy starting, free 
dom from gear shifting with its attendant clashing and 
erks, great flexibility and smootliness of drive, automatic 
idjustment of the speed of the car to the grade, ability to 
climb very steep hills slowly when desired, the reducing of 
luteh, transmission and starting mechanisms to one unit, 
nd the use of the transmission as a brake by means of a re 
versing switch. This paper was discussed by J. L. Reynolds, 
W. H. Warren, J. A. Shepard, H. F. Elliott, G. W. Elsey, 
kK. O. Bennett, H. R. Hammett, H. C. Parker, C. E. Scholtz, 
nd H. E. Waite. In the diseussion, the ease of making re 
pairs and the small need of repairing were featured. 


THROOP COLLEGE OF TECHNOLOGY 


W. W. Smith, chairman of the Los Angeles Section of 
the Am.Soe.M.E., gave an illustrated talk before the Student 
Branch of the Throop College of Technology on January 7 
on Cooling Water for Condensers. Mr. Smith compared the 
various methods of cooling condenser water used at present, 
and gave the limiting factors and ‘iffieulties met with in each. 
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UNIVERSITY OF ARKANSAS 


lhe mechanical engineers of the University of Arkansas 
met on January 6 and reorganized the Student Branc! f 


the Am.Soe.M.E. The following officers were elected: Proi 


B. N. Wilson, honorary chairman; W. G. Horton, chairmar 
H. A. Coffield, vice-chairman; J. C. Moody, secretary; C. O. 
Bosemeyer, treasurer. The Branch has decided to hold joint 
meetings with the Student Braneh of the A.L.E.1 

At the first joint meeting on January 18, W. G. Hort 
rave an illustrated lecture on the advancement of the sté 


engine. He began with a description of the steam turbine 
iid discussed the various improvements leading up to the 
odern Corliss and compound engines. Two reels of mot 
ictures of the Pittsfield, Mass., electrical works were shown 


by the Elecetrieal kingineering society. 

At a meeting on February 1, J. C. Moody gave a paper on 
the different kinds of lubricants and their properties and the 
hanges which they indergo with increase of temperature 
Prof. W. B. Stelzner of the Electrical Engineering Depart 

t if) 


nent, in a short address, emphasized the importance of joint 
meetings of the Electrical and Mechanical societi He de 
clared that the work of the two classes of engineers are so 
close] related that an « ment engineer must ‘ t least 
veneral knowledge of bot! 


UNIVERSITY OF CALIFORNIA 


The regular meeting of the Student Branch of the Univer 
itv of California was held on February 8, with an attendance 
ot 17 members. 

Three interesting papers were presented, the first by H 
(;reenwood, on Interior and Exterior Ballistics as Applied to 
Large Guns, in which he discussed the action of the shot 
within the gun and also in its path through space. M. Jones 
diseussed the subject of Recoil Chambers on Field Pieces, 
and Prof. Raber, of the Department of Mechanics. spoke on 
The Student Engineer and Positions Held by Him, in which 
he showed the varied character of the positions held by gradu- 
ates of mechanical engineering colleges. 

Following a diseussion of the papers presented during the 

ening, a banquet was held in honor of the new members 


UNIVERSITY OF COLORADO 


\ meeting ot the University of Colorado Student Section 
vas held on January 13. The paper of the evening, which 
vas Rehabilitation of Power Plants, by H. V. O. Coes, Mem. 
(m.Soe.M.E., was read by Harvey Craig. The paper was 
llustrated with slides. Forty-two members and guests were 


resent 


UNIVERSITY OF ILLINOIS 


lhe work at the University of Illinois Student Branch 
started with renewed vigor at the beginning of the scholastic 
vear, and was pushed during the entire semester by the mem- 
bers. This work consisted of a Mechanical Engineering Oper 
House, a series of engineering lectures and the preliminary 
work on the papers which are to be presented the second 
semester of the vear. 

On October 15, 1915. the Mechanica] Engineering Oper 
House, which is now an annual affair, was held. All the shops 
and shop laboratories were in full blast and several interesting 
processes were performed for the visitors. In the foundry, a 

eat of cast iron, and several of brass and aluminum were run 

out, the molds being small ornamental paper weights which 
were finished immediately and given to the visitors. Three 
thousand of these souvenirs were distributed in this way. In 
the machine shops, small sheet metal ash and pin trays were 
stamped out and die-formed, and in the wood shop an attrac- 
tive pencil holder was given to each of the visitors. These pen- 
ceil holders were made by the men in the wood turning classes. 
An exhibition of different forms of Prest-o-lite welding was 
done, which proved to be quite an attraction. 

In the Engineering Laboratory, the chief attraction seemed 
to be the artificial snow storm, which was made by mixing 
saturated air with the exhaust of a compressed air driver 
engine. Beside this, all the other apparatus of the laboratory 
was in operation as well as that of the power plant proper. 
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In connection with the Open House, several reels of mov- 
ing pictures wholly of an engineering and educational nature 
were shown. Over 4500 people visited the shops and labora- 
tories, and the Student Branch, as well as the department, 
consider the Open House quite a success. 

At the beginning of the semester the faculty of the Me- 
chanical Engineering Department of the College of Engi- 
neering donated a large, handsome silver trophy cup which 
will be presented to the member of the Branch who presents 
the best original paper before the Branch during the present 
school vear. The papers will be judged in the following man- 
ner: After the paper is presented to the Branch, it will be 
passed upon by a committee of five of the younger instructors 
of the University. This committee will choose the five best 
papers and present them to another committee composed of 
three of the professors of the College of Engineering who are 
members of the Am.Soe.M.E. This committee will make the 
final award. 

The series of lectures began on October 21, 1915, with a 
lecture by Mr. Hower. He took up the features of the sleeve 
valve motor from an engineering standpoint and gave a most 
delightfully interesting illustrated talk. About 300 were pres- 
ent. The second of these lectures was on November 4, 1915, 
given by George L. Willman, who spoke on the business side 
of engineering. The lecture was well attended and was in- 
structive as well as interesting. On January 13, 1916, O. 
Monnett gave an illustrated talk on smokeless combustion 
and the methods of securing it. The last lecture was by 
W. A. Blonck, who talked on boiler practice in the United 
States and Foreign Countries. Mr. Blonck had a very com- 
plete set of slides which enhanced his lecture greatly. 

The work of the next semester will deal largely with the 
presentation of student papers which have already been pre- 
pared, or are now in the process of preparation. An intense 
rivalry between the upperclassmen seems to indicate that a 
large number of papers will be entered in the contest for the 
faculty cup. It is the hope of the Branch that a eup will be 
donated each year, and there is every reason to believe it will 
be if the contest this vear is a success. 


UNIVERSITY OF KANSAS 


The Student Branch of the University of Kansas has been 
meeting weekly at the home of Prof. A. H. Sluss, honorary 
chairman of the branch. On February 9, Prof. C. A. Has- 
kins, State Sanitary Engineer, and Associate Professor of 
Civil Engineering, gave a valuable talk on Water Purification. 
Such gatherings as these, in which every man enrolled in the 
Mechanical Department is “ invited and expected to attend,” 
have been a very material influence in making the Branch 
grow in interest and numbers to a present membership of 37. 

The Automobile Show in Kansas City, February 7-12, 
brought forth two very interesting talks at the meeting of 
February 16. B. O. Bower reported on Automobile Engines 
and C. W. Hagenbuck on Chassis Development. 

The Senior inspection trip to Chicago, Gary, and Keokuk 
afforded sources for an interesting report on the routing sys- 
tem of the Western Electric Co. in Chicago, by 8S. E. Camp- 
bell, and a summary of the tractor manufacturing plant of 
the International Harvester Co. by J. E. Stillwell. 


UNIVERSITY OF KENTUCKY 


At a meeting of the Student Branch of the University of 
Kentucky on February 10 the following papers which have 
been presented before the Society at the Annual Meeting 
were read: The Heat Insulating Properties of Commercial 
Steam Pipe Coverings, by L. B. McMillan, was read by Webb 
Lail; Cireulation in Horizontal Water Tube Boilers, by Paul 
A. Bancel, was read by J. M. May; Performance and Design 
of High Vacuum Surface Condensers, by Geo. H. Gibson and 
Paul A. Bancel, was read by H. P. Parrigin; Proportioning 
Chimneys on a Gas Basis, by A. L. Menzin, was read by 
M. S. Sullivan; Higher Steam Pressures, by Robert Cramer, 
was read by E. R. Pursley. At the conclusion of each article 
the speaker answered questions on points that were not clear 
to the members. 

At a meeting of the Branch on February 15, L. O. Arm- 
strong of the Bureau of Commercial Economies gave a lecture 
on Canada. 
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UNIVERSITY OF MICHIGAN 

A meeting of the Student Branch of the University of 
Michigan was held on January 24, at which the following 
officers for the coming year were chosen: A. KE. Heeker, chair- 
man; T. Toby, vice-chairman; W. F. Gerhardt, secretary; 
F. M. Sawin, treasurer. These four officers together with one 
other member elected by them form the Executive Committee. 

Twelve members of the Branch were present and discussed 
plans for increasing the membership and influence of the 
Branch. <A decision was made to provide a “ sophomore” 
session, the general opinion being that the Branch should 
have more underclassmen, who would thus be available longer 
for work along the lines they prefer. 

UNIVERSITY OF MINNESOTA 

On January 22, the University of Minnesota Student Branch 
held an open meeting in the Auditorium of the Main Engi- 
neering Building, at which K. Llewellyn, of the National 
Tube Company, lectured on the Process of Manufacturing 
Butt Weld and Lap Weld Steel Pipe. The talk was illus- 
trated with motion pictures, and Mr. Llewellyn took up each 
process in the manufacture of pipe, from the mining of the 
ore to the finished produet. 


UNIVERSITY OF NEBRASKA 


At a meeting of the Student Branch of the University of 
Nebraska in January, Richard Ferguson, manager of the 
Yankee Hill Brick Company, of Lincoln, Neb., gave a very 
instructive lecture on Some Engineering Features in Brick 
Making. The address was so arranged that the development 
of the science of brick making from the very simplest to the 
most complicated processes was shown. 

Mr. Ferguson first took up the chemistry of brick material, 
explaining how to select a good clay deposit for the location 
of a brick factory. He then showed views of the different 
kinds of brick machines for the dry and wet processes and 
pointed out the difliculties encountered in the various types 
of machines. The processes of manufacture, cutting, repressing 
and drying were explained in detail. The address as a whole 
showed how closely the work of the mechanical, civil, and 
chemical engineers is related in brick manufacture. At the 
close of the lecture Mr. Ferguson gave a general invitation 
to the University students to inspect the Yankee Hill brick 
vard at any time. 

At a meeting of the Branch on February 8, at which 29 
members and guests were present, Prof. B. G. Elliot, Profes 
sor of Mechanical Engineering at the University of Nebraska, 
who spent three years in the University of Wisconsin exten 
sion department, spoke on Engineering Extension. He said 
that the dean of the extension department of the University 
of Wisconsin was an engineer, and pointed out the attitude of 
the people toward the university, saying that, in general, the 
people were prejudiced against the university and university 
people. In Wisconsin, however, this feeling has been removed 
as a result of the extension department, and the change in at 
titude of the people is shown by the fact that they sent letters 
and telegrams of protest to the legislature when the support 
of the extension department was about to be cut off. The ad 
vantages offered have changed the whole life of some of the 
students. This department has also undertaken work in the 
penitentiary. 


VIRGINIA POLYTECHNIC INSTITUTE 


The regular meeting of the Virginia Polytechnic Institute 
Student Branch was held on January 22. A very interesting 
paper on Superheaters was presented by W. R. Ellis and 
R. M. Hutchinson, who discussed the subject from both a 
mechanical and economical standpoint. During the course of 
the paper the practicability of superheater installation was 
clearly shown. 

At a second meeting, held on January 29, the Branch was 
addressed by I. N. Moseley, who spoke on Low Water Alarms. 
The subject had been worked up jointly by Mr. Moseley and 
R. R. Connelly, and most of the up-to-date alarms were dis- 
cussed in detail. Sketches were made of the various types 


now in use, among which were the float type, the balance type, 
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and Thit Nathan type, all of whieh are used on stationary 
boilers, and the fusible plug and sentinel types, which are 


used on locomotive boilers. 


WORCESTER POLYTECHNIC INSTITUTE 


A very interesting and successful meeting of the Student 
Branch of the Worcester Polytechnic Institute was held on 
February 4, at which 155 members and guests were present. 
Major L. T. Hillman of the United States Army spoke on 
Modern Ordnance, its Construction and Use. In his opening 
remarks, he spoke of the importance of the subject of “ Pre 
paredness ” to engineers and brought out the fact that the 
engineer is a most important factor in modern warfare. The 
subject of ordnance was taken up under the four general 
topies: Small arms, cavalry and field artillery, machine guns, 
coast defense. Mention was made of the familiar small arms, 
including the rifle, granades, revolver, ete., after which a 


very interesting set of lantern slides was shown and ex- 
plained. Several pictures presenting the principal types of 
field pieces were thrown upon the sereen and particular mer 

tion was made of the extreme effectiveness of the rapid fir 
machine guns. It was explained that the fire of these form 

of portable guns is confined to comparatively low elevations, 
while the howitzers, mortars and aeroplane guns cover the 
higher elevations. Of particular interest was the description 
of the shrapnel and ordinary bomb shells. After treating the 
subject of portable guns, Major Hillman spoke at some length 
of the coast defense ordnance, both mortars and guns, and 
the views of the mortar batteries and coast fortifications 
equipped with the larger disappearing rifles illustrated his 
points admirably. Photographs of the latest 14 and 16 inch 
rifles of the United States were shown, and mention was made 
of some of the difficulties and problems which arise in de 

signing such guns and their mountings... An interesting dis 


eussion followed Major Hillman’s tall 


EMPLOYMENT BULLETIN 


The Secretary considers it a special obligation and pleasant duty to make the office of the 
Society the medium for assisting members to secure positions, and is pleased to recetve requests both 
for positions and for men. Copy for the Bulletin must be in hand before the 18th of the month. 
The notices now appear in the Employment Bulletin in a form which indicates the classification. 


POSITIONS AVAILABLE 


ty acta only asa clearing house n these matters and 

j not responsible where firms do not answer Stamps should be 
r d r arding applications 

{9 ENGINEERING SALESMAN, in machinery department of 


Pennsylvania concern. Man should be not less than 35 years 
of age: good draftsman but primarily a salesman. Good sal 
ary for man with these qualifications. Loeation Pennsyl- 
vVanla 

50 DRarrsMAN, experienced in heavy machinery work and 
if possible chemical apparatus. Salary $25.00. Location New 
Jerse \ 

51 Toor Room Foreman wanted by a large manufacturing 
company. Must be good executive and first-class mechanic. 
Good permanent position for the right man. In reply give 
full information regarding experience, age and salary wanted 


Loeation Middle West. 


53 DrarrsMAN with some experience in structural work. 
Salary $100.00 a month, with good prospects of advancement. 
Location Ohio. 


54 Assistant Foreman for a radiator factory. Location 
(hio. 
55 Assistant Foreman for gray iron foundry melting ap- 
proximately 25 tons per day, particular requirement, experi 
ence with all types of moulding machines. Location Ohio. 


59 Cost Man for new foundry; intelligent, up-to-date and 
familiar with foundry materials and equipment, and experi- 


enced in foundry costs and bookkeeping. Location Connec- 
tieut, 


63 Assistant PurRCHASING ENGINEER for the inspection of 
incoming materials, for Massachusetts manufacturer of small 
electrical apparatus in quantities; applicants thoroughly fa- 
miliar with electrical, insulating and composition casting ma- 
terials; with practical knowledge of metal working and sim 
ilar machinery; state details under heading, age, nationality, 
edueation, practical experience, salary, when at liberty. 


64 DrarrsMAN experienced in design of steel pulleys. Must 
be accurate, rapid and industrious. Salary about $25 per 
week. State age, experience, previous employers and refer- 
ences. Location Massachusetts. 


66 SvperInTENDENT for large European concern, engaged 
in the manufacture of rubber shoes, technical and surgical arti- 


eles, covering for rollers, tubes of all kinds, balls, toys and 
similar articles made of rubber. 


67 ForReMAN experienced in the manufacture of rubber 
articles for European eoneern as listed in position 66 


68 DerEvVELOPMENT Wor! Man who has had a technical 
and practical mechanical engineering education, with knowl- 
edge of electrical engineering, machine shop work, drafting, 
ete., is desired to assist in the further development of plans 
for constructing an improved rock tunneling machine. Loca- 
tion New York. 


71 Saves Enoineer for Metropolitan and New England 
district. Will be brought into contact with manufacturing and 
construction work for chemical and industrial plants. Salary 
depends on man. 

72 Factory SuPERINTENDENT for large watch making con- 
cern. Location New England. 

75 SALESMAN with experience in marketing high grade hot 
rolled electrie and open hearth steel specialties; one having 
sufficient knowledge and information to post operations ir 
securing proper tonnage for mill. To receive attention, 
state age, experience and salary expected. Name confidential. 

76 PROFESSOR OF EXPERIMENTAL ENGINEERING wanted at 
the opening of the University in September. Essential quali 
fications are, first, the right sort of man; second, training and 
experience fitting him for the work in question. Location 
Pennsylvania. 


77 DRarrsMAN on detail machine design. One thoroughly 
familiar with this line of work. Salary $20 to $22. 


78 DrartinG anp Testinc Enotneer. A concern doing 
general foundry and light machine work is desirous of secur- 
ing services of a young mechanical engineer for general draft- 
ing and testing work; preferable one or two years experience 
in shop practice; work for the first few months will be de- 
voted mainly to drafting out the general arrangement of the 
foundry, shops and apparatus. Testing to consist princi- 
pally of power and heat transmission and the economical op- 
eration of mechanical devices in the shops. Give references 
and salary expected. Location Middle West. 


83 Youna Mecuanicat ENGINEER, willing to start at a 
salary of about $25 a week, who has had experience or is in- 
terested in the operation of an isolated power plant of about 
1000 b.h.p. to consist mostly of testing, estimating, superintend- 
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ing new construction and keeping records. Position perma- 


nent. Loeation Hoboken. 
87 Macuine SHop Foreman, well qualified to take charge 


of machine department making tools and special machinery. 
Location New Jersey. 

88 PropuctTion ENGINEER; preferably Englishman, age 28- 
34, actual shop experience, machine tools, light and heavy, 
shop practice, for work consisting of reporting, analyzing work 
in shop with idea of suggestive improvements in output, ete., 
in munitions manufacture. Headquarters in Eastern Pennsyl- 
vania. Salary dependant upon man. 

89 GENERAL SUPERINTENDENT of factory employing 150 
men engaged in manufacture of small parts for universal 
joints for automobiles. Man capable of laying out tactory, or- 
ganization, production, ete. Loeation Indiana. 


91 DrarrsMAN experienced in the design of reinforced con- 
erete factory buildings. In applying give age, experience, sal- 
ary expected, ete. Location Waterbury, Conn. 


93° MecuanicaL DrarrsMAN, capable of laying out and de 
signing a varied line of machinery to familiarize himself with 
the particular line of manufacture in view of assuming charge 
of drafting room of about twenty men. Must be of the best 
ability and eapable of handling men. Loeation New England. 


96 AssisTaANT TO MACHINE DESIGNER; young technical 
eraduate who could take general oversight of power plant 
and buildings. Opportunity for advancement would 
either in the designing and building of machinery or in manu- 
facturing, for whichever line the man showed aptitude. Sal- 
ary according to experience and demonstrated ability. 


be 


98 DrarrsmMAN who has had experience in the design of 
heavy machinery, rolling mills, ete. Location, Connecticut. 


100 Grey Iron Founpry ForEMAN or SUPERINTENDENT, 
for large modern factory located in New England and en- 
gaged in producing medium and light weight castings. Ap- 
plicant must have had extensive experience in the mechanics 
of founding, mixture of metals and the systematic handling 
of men and give complete references. 


101 Iron anp Stee. ENGINEER, acquainted with modern 
methods, to take charge of the planning of extensions and im- 
provements of a steel works in Norway. 


102 DersiGNer; an engineer, technical graduate preferred, 
who has had experience in the design of open feed water 


heaters, softeners, ete. Good position to right person. Write 
fully giving details of past experience and references. 

104 Foreman of shop for manufacturing chemists. Loca- 
tion New Jersey. 

105 CnHnemist for firm of manufacturing chemists. Loca- 


tion New Jersey. 


107 Propuction ENGINEERS; young engineers, preferably 
technical graduates who have had good shop experience and 
are familiar with the methods of progressive manufacturers. 
Men are desired who have had experience in machine shops, 
foundries, paper mills, tanneries, structural shops, or any 
large and highly organized industry, and who feel that they 
have acquired a thorough knowledge of system and modern 
methods, opportunities for advancement are exceptional. In 
reply, state age, education, experience and salary. 


108 MecHanicaAL DRAFTSMAN, experienced in conveying 
machinery, design and detail. Splendid position for right man. 
All communications will be treated strictly confidential, but to 
receive consideration should contain particulars of experience, 
references, age and salary expected to begin; only desire man 
capable of advancement as position offers good future. Loca- 
tion Middle West. Apply through Society. 


112 Ewnerneer SALESMAN wanted by firm doing business in 
various parts of Spanish America, with office in Chile and 
handling mining, agricultural, power plant and railway ma- 
chinery. Must be a native of United States and graduate 
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mechanieal engineer with degree trom U. S. college or um- 
versity. Man not under 30 nor over 45. Ability to write 


specifications for pumps, steam power plant equipment and 
locomotives ; culture, 
Unless one is assured of 


successful experience as salesman; good 


address and appearance essential. 


his especial fitness for this position, it is useless to apply. Must 
speak and write Spanish. 

113. DrarrsMan with at least five years experience along 
mechanieal lines in connection with machine design, pipe work, 
ete. Salary $125 per month. Loeation New Jersey. State 
record of positions held and dates. 

l1l4 YounG ENcGINerER, capable of learning business thor 


oughly in shop, with view of systematizing and improving 
shop conditions. To right man position will eventually lead 
te Superintendent. Modest salary to start. Communications 
regarded confidentially, but should contain particulars of 


ex- 
perience, age and salary expected to start. Middle West loca- 
tion. 
MEN AVAILABLE 
The published nutices *men available are made j ’ ‘rom 
members of the Socict) Notices are not repeated in consecut sues 
of the Bulletin. Names and records are kept on the office list three 
months, and at the end « such period if desired must be rene 
Vembers sending in notices for the Men Avrailab ection are par 
ticularly requested in the future to indicate the classification ler 


chich they desire their notices to appear 


C-85 ENGINEER, technical graduate, ten years experience 
in building and power plant layout, inspection and testing, de- 
sires change in position. 


C-86 ENERGETIC ENGINEER, with rolling mill and steam 
power plant experience on both operating and repairs, desires 
to locate permanently with company offering good ehance for 
advancement. 

C-87 MecHaNnicaL ENGINEER, age 30, married, technical 
vraduate, seven years designing, experimental, field and pro- 


duction experience, desires a responsibl position in the Cen- 
tral States. 
C-88 Cornell Graduate, M.E. and M.M.E. with thirteen 


years experience in various forms of engineering, desires po- 
sition shortly after March 1. Experienced in estimating, de- 
signing, preparing plans and specifications and in ordering ma- 
terials. Has held positions of development engineer, assistant 
to chief engineer, superintendent of construction, ete. East- 
ern location preferred. 

C-89 Propuction ENGINEER, member experienced in the 
applheation of modern methods of management to manufactur- 
ing and sales departments. 

C-90 Sarery ENGINEER, technical graduate, age 27. wide 
experience in factory inspection, guarding of machinerv and 
compensation rating. At present employed. 


C-91 CompBusTiON ENGINEER, at present employed by a 
large industrial concern in Middle West and successfully ob- 
taining large savings, wants to communicate with prominent 
concerns burning large amounts of fuel. Prefer one with 
headquarters in New York City. 

C-92  SaALes ENGINEER, MANAGER OR MANUFACTURERS’ REP- 
RESENTATIVE. Worcester Polytechnic Institute Graduate, 
M.E., age 36, practical experience managing sales of pumping 
machinery, air compressors, internal combustion engines, pres- 
sure tanks, overhead tanks and towers and design of pumping 
combinations. At present executive in contracting concern, 
but desires change. 


C-93 Sates ENGINEER, married, with executive aequaint- 
ance among leading architects and contractors throughout East 
and Middle West. Experience in design and construction of 
equipment relating to elevators and street railways and at 
present holding responsible position with prominent New York 
manufacturing concern. 


C-94 ENGINEER AND EXecuTIve, mechanical engineer with 
extensive experience, iron foundry, machine shop, design and 
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operation ol large power piants, central station work and as 
consulting engineer, is open for engagement. 


C-95 Factory Excineer or Factory PLANNING ENGINEER, 
working out problems in mechanical handling of materials and 
the design, installation, maintenance and operation of ma 
chinery, including the power plant and all electrical, mecha 
ical, compressed air and hydraulic equipment; over 20 vears 
successful experience in machine shop of medium and heavy 
machinery and in handling men of the various trades; fully 


informed in latest manufacturing methods; 41 vears of ag 
married, available on short notice. 
C-96 INVESTMEN AND SERVICES, mechanical engineer, 


broad, practical experience, with capital, desires to become 
actively interested in established business where his experience 
and traming will be of value; principals only. 

C-97 MeECHANICA ENGINEER, at present employe d as chief 
draftsman, desires change. Twenty years experience, genera] 
engineering, successful designer of automatie machinery, print 
ing presses, paper handling machinery, sheet metal goods, 
quantity manutacture of precision parts, best of relerences 


C-95 S aLes ENGINEER OR MANAGER with teehnical educa 


1On re t oroughly sound practical experience, would be 
pleased communicate with a high grade manufacturer, di 
siring such a man. 


C-09 [EXPERIMENTAL ENGINEER, technical graduate, age 35, 
will consider either a teaching or commercial position. Four 
vears practical experience as designer and as experimental and 
efficiency engineer; five years experience in teaching mechiar 
eal engineering subjects, including a large amount of experi 
mental work: at present professor of mechanical engineering 


in a sma iniversity Present salary $3000.00 per vear 


C-100) Works Maxac 


now employed, wishes to mak« 


change iwenty vears experience in manutacturing firearms. 
tvpewriters, automobiles, power house equipment. ete B 
ot reterenees 

C-10) Mar ACTURERS Rt SE) rive, graduate ot Mas 
sachusetts Institute of Technology, wishes to represent as sales 
engineer in New England, with headquarters in Boston, manu 


facturing concerns specializing in either mechanical or elec 
trical iterials connected with building operations extensive 


experience in the selling of building material and aequaintane: 
wit chiteets, engineers and contractors 

C-102 SPeECIALIST IN STEAM ENGINEERING AND Pow! 
PLA KQUIPMENT, conversant with practical eflicieney engi 
neering methods, will consider one or two vear contract in in 
vestigating, organization or exeeutive capacity. Ability 


guaranteed. Available July 1, 1916. M.E. graduate, Tan 
Beta Pi, Jun. Mem. Am.Soe.M.E., Assoe. Mem. A.L.E.E. Mar 


ried. Experience and references upon application 

( ) Works ENGINEER, OR ASSISTANT TO SUPERINTEN 
ENT \ssociate member, mechanical engineer, graduate M.I.T.. 
age 2%. married. Shop, design and testing experience 01 


power plant machinery; also five vears experience in investi 
gation, design and erection of power plants, involving wid 
experience in power plant economy, piping, electrification of 
manutacturing establishments, machinery layouts and building 
construction At present employed but desires to make a 
ehange order to avoid traveling 


C-104 ADVERTISING MANAGER. Graduate mechanical engi 
neer, age 31, thoroughly experienced in modern publicity work 
as apphed to products of a mechanical nature. Replies are 
only desired from high grade firms wanting clean cut. digni 
fied methods and willing to pay a suitable salary for capabl 
services. 


C-105 Executive. Technical college graduate, honor man, 
several vears business experience, five years in present posi- 
tion as equipment engineer, designing tools and product, and 
in supervision of tool manufacturing and production jobs. 
Experience in drawing and swaging operations and in manu 
facture of field gun cases. Desires permanent position 
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C-106 Export ENGINEER, graduate M.i., age 33, speaking 
seven modern languages. Fifteen years successful engineering 
experience. Kight vears in leading positions as chiel engineer 
and works manager of the largest machine factories, ship yards 
and steel works of Russia. Specialized in Germany. Familiar 
with the American, European and Asiatic markets, throug! 
actual visits and special study. High competence in theory 
and practice of modern machine manufacture, shipbuilding, 
and steel. Initiative business ability. Wishes connection wit! 
a reliable American firm desiring to establish an export busi 


ness 


C-107 Stop Executive, A.B. Yale, M.E. Columbia, fou 
years apprenticeship in railroad shops, seven years drafting 
room experience, eighteen months in charge of constructior 
work, desires a change from present position as draftsman 
to one where shop experience will be of value to employer. 


C-108 Exes vE or PurcHASING ENGINEER, Cornell M.F 

age 32, broad engineering experience; at present holding 
managing executive position. Good judge of human natur 
and able to handle men to advantage. 
ganization, management and eflicieney problems, desires 


Conversant with or 


change. 


C-100 Executive ENGINEER, graduate Stevens Institute. 
age 44, nine years experience in motive power departments 
of railways; ten years with locomotive builders, employing 
2000 men, rising from mechanical engineer to vice president : 
desires executive or engineering position. At present employed 
I-xperience in building and equipping new shops, extensiv 
acquaintance among railroad officers; can furnish capita 


desire d. 


C-110 Sates ENGINEER, CHIEF ENGINEER, MANAG! or 


SUPERINTENDENT, experi need mec haniceal and e1vil engineer, 


present emploved but will be open to make new connectior 


April Ist, 1916. Location immaterial, prefer New York or 
Let 
oe be Sates Ewe SEER, ave 35, at present employed, wit 


successful record as district manager in Chieago, well a 
quainted with architects, engineers and large manufacturing 
oneerns, desires to handle another line in connection wit! 


resent work. Expr rience covers refrigerating machinery. 


pumps, air compressors and power house equipment of var 
sus kinds. 


C-112 SUPERINTENDENT. Graduate Stevens Institute, ag: 
8, married. Experience in shop and drafting room, stean 
ind electric machinery and air compressors; designing and 
building electrical apparatus for naval vessels; nine vears as 
assistant supermtendent and superintendent of inspection de 


partment of two large casualty companies, desires change 


C-113. MecuanicaL ENGINEER and PurRCHASING AGEN 
M.L.T. graduate, age 29, married. Five years’ experience 
master mechanic in textile plants. At present employed. 


C-114 Assistant MECHANICAL ENGINEER, Cornell M.1 
graduate; age 25; considerable drafting room experience and 
at present employed as assistart mechanical engineer with a 
large coal mining company, desires to make a change. For 
the last two vears experience chiefly confined to power plants 
and testing power plant equipment. Location, New York 
preferred. 


C-115 Opportunity for advancement with manufacturing 
concern, large central station power company or consulting 
engineer, wanted by member; age 35, technical training i 
mechanical, electrical and building construction course 
Lowell Institute, experience in drafting room and design of 
steam boilers and steel plant work in Massachusetts. Bostor 
location preferred. 


C-116 Stupent Memper, Bucknell University, free to go 
anywhere giving chance for advancement, prefers mathemat 
ical work, record rood, reterences when needed. Will rraduat 
in June. 


C-117 Assistant TO Executive Orricer: technical grad 
uate, M.E., having had experience in sales, cost and executiv 
work; at present employed; desires better opportunity for ad 
vanecement. New York or vicinity preferred 
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ACCESSIONS TO THE LIBRARY 


A List of Books and Pamphlets Added During the Past Month to the Library of the 
Society and of the United Engineering Society, Engineering Societies Building, New York 


ADDITIONS BY THE AM. SOC. M. E. 


This list includes only accessions to the library of this Society. Lists 
of accessions to the libraries of the A.I.E.E. and A.I.M.B. can be secured 
on request from Calvin W. Rice, Secretary of Am. Soc. M. E. 


ENGINEERING 48 A CAREER. A series of papers by eminent engineers. 
Edited by F. H. Newell and C. E. Drayer. New York, D. Van Nos- 
trand Co., 1916. Gift of Publishers. Price, $1.00. 


This series of essays is designed to give information to young men 
on the prospect of success in adopting the engineering profession for 
their life work. It includes short essays on Mechanical, Railway, 
Hydraulic, Metallurgical, Electrical Chemical, Marine, Sanitary, Mu- 
nicipal and Bridge Engineering. They are written by men who have 
gained success in these branches; and in many instances interesting 
personal reminiscences are given. The book should be of especial value 
to professional advisers of youth, and to parents who have the oppor- 
tunity to learn the aptitude of their sons. ws Ws Se 


HANDBOOK OF CARBURETION, Arthur B. Browne 
& Sons, 1916. Gift of publisher. Price $2.00. 
A comprehensive treatment of the fundamental principles governing 


the carburetion of air. It includes the methods of testing carburetors, 
and has a chapter on the Chemistry of Carburetion. fo we 


New York, J. Wiley 


INDUSTRIAL USES OF FUEL OIL, F. B 
Publishing Co., 1916. 
Price $3.00. 


Dunn. San Francisco, Technical 
Gift of Journal of Electricity, Power & Gas. 


This is a practical book for practical men, covering matter not in- 
cluded in any other book. It covers stationary, locomotive and ma- 
rine oil fired boilers and the use as fuel in the clay, lime, cement, glass 
sugar and rubber industries, in metallurgical and shop furnaces, in 
the steel industry, and the domestic use. The treatment is very com- 
plete. "a & 


MECHANICAL ENGINEERS’ Pocket Book, William Kent. ed. 9. Netw 
York, John Wiley & Sons, 1916. Gift of Publisher. Price $5.00. 
It is six years since the previous edition was published, and the 
changes and advances in engineering practice have made necessary 
great revision. The book is indispensable. 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 

AMERICAN SOCIETY OF SWEDISH ENGINEERS. 
Brooklyn, 1916. Gift of Society. 

ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS, 
1914. Chicago, 1915. Gift of Association. 

Boston. TRANSIT COMMISSION. 21st Annual Report. 
Gift of Boston Transit Commission. 

CARNEGIE INSTITUTION OF WASHINGTON. Year Book No. 14, 1915. 
Washington, 1915. Gift of Carnegie Institution. 

ELectric Power Civs. Constitution and By-Laws, August 1, 1915. 
Gift of Club. 

KANSAS FUELS: CoaL, O1L, Gas. University of Kansas. Engineering 
Bulletin no. 6. Lawrence, 1915. Gift of University of Kansas. 
MATCHING THE COAL TO THE PLANT. New York, 1916. Gift of Fuel 

Engineering Company. 

NATIONAL ACADEMY OF SCIENCES. 
Gift of C. W. Rice. 

New York City. Boarp oF WaTER SuppLy. Information for bidders, 
forms of proposal, contract, bonds and certificates, specifications 
and drawings for furnishing and placing copper lining in a por- 
tion of the City Tunnel of Catskill Aqueduct between shafts 18 
and 19 (Contract 170). New York, 1916. Gift of Board of Water 
Supply. 

OVERHEAD CARRYING DEVICES. New Jersey Foundry and Machine Co. 
Catalog 88. New York, 1916. Gift of Henry B. Newhall, Jr. 

PaN AMERICAN SCIENTIFIC CONGRESS (SECOND). Daily Bulletin. vol. 
1, nos. 1-11. Washington, 1915-16. 

List of Latin American Delegates. Gift of C. W. Rice. 

PREFACE TO THE FRENCH EDITION OF ‘* THE PRINCIPLES OF SCIENTIFIC 
MANAGEMENT, Frederick W. Taylor. By Henri Le Chatelier, trans- 
lated by Eleanor Bushnell Cooke. Gift of Frederick W. Taylor 
Co-operators. 

PRINCETON UNIVERSITY CATALOGUE 1915-16. 
University. 

RAILWAY DEVELOPMENT ASSOCIATION, Address by Howard Elliott. 
10, 1915. Gift of Bureau of Railway Economics. 

REGULATION OF PUBLIC UTILITIES, Chas. A. Prouty. 
Gift of Bureau of Railway Economics. 

ROUES ET TURBINES A VAPEUR, K. Sosnowski. 
Ch. Beranger, 1905. Gift of author. 


A most complete treatment of the steam turbine up to the date of 


Yearbook 1916. Gift. 
List of Members, 1916. 


Proceedings vol. 7, 


Boston, 1915. 


Report 1914. Washington, 1915. 





Princeton, 1915. Gift of 
Nov. 
December, 1915. 


Second Edition. Paris, 
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publication. Of course there has since been a great devel pment in 
these prime movers WwW, wa 
SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCATIO Proceed 


ings. vol. XXIII. Pittsburgh, 1915. Gift of Society. 
SwEDEN HISTORICAL AND STATISTICAL HANDBOOK, ed. 2 2 
Stockholm, 1914. Gift of Swedish Government. 


SWEDISH ENGINEERS’ Society OF CHicaGo. Year Book, 1914 Mem 
bership Book, 1915. Chicago, 1915. Gift of Society 

WaTER Supplies Or Kansas. Part I. Ground Water Supplie Uni 
versity of Kansas. Engineering Bulletin no. 5 Lawre? 
Gift of University of Kansas 

EXCHANGES 

AMERICAN CERAMIC Society. Transactior vol. XVII f umbus, 
1915. 

AMERICAN SOCIETY OF CIVIL ENGINEERS. Transactiv LNNINX 
New York, 1915. 

AMERICAN SOCIETY OF HEATING AND VENTILATING E> t rans 
actions vol. XXI, 1915. New York, 1916. 

SocieTyY OF AUTOMOBILE ENGINEERS. r'ransaction \ l pt. 2, 
1915. New York, 191 

UNITED STATES NAVAL OBSERVATORY. Publications Se Series, 
vol. IX, part Il. Washington, 1915. 

TRADE CATALOGUES 

ALLIS-CHALMERS MANUFACTURING CO Milwaukee, Wis Centrifug 
Pumps and Centrifugal Pumping Units. (No. 1852 A Bull 
tin no. 1636. Hydraulic machinery. Oct. 1915. 

BECKER MILLING Macuine Co. Hyde Park, Boston, Ma Recke 


Vertical and Horizontal Millers. 56 pp. 
FLANNERY Bott Co. Pittsburgh, Pa. Staybolts. Jan. 1916 
HAINES, Jones & Capnury (0. Philadelphia, Pa. ii Catalogu H 


joca Plumbing. 41913. 

Leeps & NortHrup Co. Philadelphia, Pa. Bulletin 242. Portable 
Lamp and Scale Galvanometer. 

LESCHEN, A., & Sons Rope Co. St. Lowis, Mo. Leschen’s Hercules 


Feb. 1916. 
NEWTON MACHINE TOOL WORKS. 
Rotary Planing Machines. 
NorMa COMPANY OF AMERICA. New York, N. Y. Catalog n 105 
“Norma” precision bearings. 1916. 

PROGRESSIVE MANUFACTURING Co. Torrington, Conn. Machin 
Special Screws, Rivet Specialties, 18 pp. 

WESTINGHOUSE ELEcTRIC & MANUFACTURING Co. Fast Pittsburgh, Pa. 
Descriptive leaflet 3860. Westinghouse Continuous Iuty Slip Ring 
Induction Motor. 

WHEELER CONDENSER & ENGINEERING CO. 
108-A. Centrifugal Pumps. 1915. 


Philadelphia, I’a Catalogue 50 


Carteret, \. J B 


ADDITIONS BY THE UNITED ENGINEER- 
ING SOCIETY 


AMERICAN EPHEMERIS AND NAUTICAL ALMANAC, 1{1% Washington, 
1915. 

AMERICAN JOURNAL OF ScIENCE. Index to vols. ‘}1 40 Vew Haven, 
1916. 


AMERICAN SEWERAGE Practice, Leonard Metcald and H. Il’. Eddy. vol. 
Il1I—Disposal of Sewage. New York, 1915. 


ANTHRACITE MINING LAWS OF PENNSYLVANIA, 1915. Larrisburg, 1915. 
Gift of Penn State Library. 

ARCHIV FUR EISENBAHNWESEN. Gesamt Inbhaltsverzeichnis Jabr 
giinge I-XXXVI, 1878-1913. Berlin, 191}. 

ARGENTINE BIOLOGICAL THEORY OF IMMUNITY. Jtlio Mendez Pre 
sented to the Second Pan-American Scientific Congress by In 


Ricardo Sarmiento-Laspiur, Gift of Dr. Geo, F. Kunz 
AUTOGENOUS WELDING AND CuTTING, Theodore Kautny, translated by 
the author and J. F. Whiteford. New York, 1915. 
BEITRAGE ZUR GESCHICHTE DER TECHNIK INDUSTRI! 
1914-15. Berlin, 1915. 
Berton KALENDER TASCHENBUCH FUR DEN I’ETON UND EISENBETONBAU, 
XI Jahrgang, 1916. 2 vols. Berlin, 1915 
3IBLIOGRAPHIE DER DEUTSCHEN ZEITSCHRIFTENLITERATU! 
B; 36; 36, A. Leipzig, Felia Dietrich, 1915. 


UND tand 6, 











Marcu 
1916 SOCIETY 


—— Autoren Register Band 34-35. Leipzig, 191: 

BIBLIOGRAPHIE DER FREMDSPRACHIGEN ZEITSCHRIFTENLITERATUR. Band 
12, 13, 1914. Leipzig, Feliz Dietrich, 1915. 

BITUMINOUS MINE Law, PENNSYLVANIA, 1911. Harrisburg, 1911. 

CANADIAN MINING INSTITUTE. Transactions. vol. 18 Montreal, 1915. 

CHRONOCYCLEGRAPH MOTION DEVICES FOR MEASURING ACHIEVEMENT, 
Frank B. Gilbreth and L. M. Gilbreth. Paper presented at 2d 
Pan-American Congress, at Washington, D. C., Jan. 3, 1916. Gift 
of authors. 


COMBUSTION AND SMOKELESS FURNACES, Jos. W. Hays. Chicago, 1915. 





COMMERCIAL ORGANIZATIONS OF THE UNITED STATES Miscellaneous. 
Series No. 28 Washington, 191 
COMPOUND LOCOMOTIVE ENGINES Worsdell and Von Borries’ System 


London, 1887. Gift of G. L. Fowler 

CONTINUOUS CURRENT ELECTRICAL ENGINEERIN W. T. Maccall. Lon 
don, 1915. 

CORROSION OF Iron, L. C. Wilson New York, 191 

DESIGN OF DRILL Jigs, A. N. Haddow. Manchester, 19 

EAGLE ALMANAC, 1916 Brooklyn, 1916. 





ECONOMICS OF CONTRACTING, Daniel J. Hauer. V 1. Chicago, 1911. 

Dik FABRIKATION DER OFLLACKE UND SICCATIV! bE. Stock. Wien, 1915 

FORSCHERARBEITEN AUF DEM GEBIETE DI ] I ETON Pt. 25 Ber 
lin, 191 

GASOLINE MINE LocoMmorivti Itt ON TO SAFETY AND IIEALTH 
U. S. Bureau of Mines. Bulletin 74 Washington, 1915, 

(FPOLOGY AND UNDERGROUND WATERS OF THE NORTHERN LLANO ESTA 
ADO University of Texas. Bulletin No iustin, 191 

i! BUCH DER ELEKTRIZITAT UND DES MAGNETISMUS, L. Graetz. Band 

III, pt. 2; Band IV, pt. 2. Leipzig, 191 

[ANDBUCH DER MINERALCHEMIF, ¢ Doelter iid. II, no. 8 Dresden, 
1915 

HAZARDS IN HANDLING GASOLINE Bureau of Mines, Technical Paper 
127 Washington, 191 

HEAT TRANSMISSION THROUGH BoILer TURES U. S. Bureau of Mines. 
Technical Paper 114 Washington, 191 

HISTORY AND DEVELOPMENT OF THE GALYA)> InpusTRY, 1914. Ché 


cago, 1914. Gift of Arthur Worischek 

[ILLUSTRIERTE TECHNISCHE WORTERBUCHER, Alfred Schlomann. Vol 
12—Wassertechnik lufttechnik, Kaltetechnik Munchen, 1915. 

INDIA RUBBER JOURNAL, Diary AND YEARBOOK, 1916. London, 1916. 

INDUSTRIAL ARTS INDEX, 1915 White Plains, 1915, 

INDUSTRIAL NITROGEN COMPOUN! AND EXPLOSIVES, G. Martin and W 
arbour. London, 1915 

NSTITUTION OF CIVIL ENGINEERS Minutes of Proceedings vol, 200 
London, 1915. 

INTERNATIONAL CATALOGUE OF SCIENTIFIC LITERATURE, REPORT ON THE 


UNivTeD STATES REGIONAL BUREAU FOR THE FISCAL YEAR ENDING 
JuNE 30, 1915. Washington, 1915. Gift of Smithsonian Institute. 

JAHRBUCH DER WISSENSCHAFTLICHEN GESELLSCHAFT FUR LUFTFAHR1 
Band III, 1914-15, pt. 2. Berlin, 191 

TERN KONTORETS ANNALER. Register 1901-1905. Stockholm, 1912. 

Dit KALTEMASCHINEN UND IHRE ANAGEN, George Gittsche ed. 5 
Hamburg, 1912-55. 

KOMVPENDIUM DER RONTGENAUFNAHME UND RONTGENDURCHLEUCHTUNG, 
I’. Dessauer & B. Wiesner. ed. 2. 2 vols. Leipzig, 1915. 

LEHRRUCH DER EISENHUTTENKUNDF, Bernhard Osann. Band I—Rohel- 
senerzeugung. Leipzig, 1915 

LIMITS OF INFLAMMABILITY OF MIXTURES OF METHANE AND AIR. Bu 
reau of Mines, Technical Paper 119. Washington, 191). 

LIST OF AMERICAN DocTORAL DISSERTATIONS PRINTED IN 1914 Pre 
pared by Alida M. Stephens. Washington, 1915. Gift of W. P. 


Cutter. 
MAINTENANCE OF Way AND Structures, Wm. C. Willard New York, 
1915 


MILITARY AEROPLANES, G. C. Loening. San Diego, 1915 

MINE-VENTILATION STOPPINGS, WITH Special REFERENCE TO COAL 
MINES IN ILLINOIS. U. 8S. Bureau of Mines. Bulletin 99. Wash- 
ington, 1915. 

MopERN TooL MAKING METHODS. Compiled and edited by F. D. Jones, 
New York, 1915. 

Mcnicipat CHEMISTRY. Edited by Charles Baskerville. New York, 
1911. 

New York Strate Pusiic Service ComMMission, First District. Pro- 
ceedings vol. X, 1915. New York, 1915, 

ORIGIN OF THE ZINC AND LEAD DErosiTs OF THE JOPLIN REGION, MIS- 
sOURI, KANSAS AND OKLAHOMA. U. 8. Geological Survey. Bulletin 
No. 606. Washington, 1915. 

PLAIN DIRECTIONS FOR OBTAINING PHOTOGRAPHIC PICTURES, ALSO PRAC- 
ricAL Hints OF TH’ DaGueRreoryrr. Philadelphia, 187. Gift of 
Arthur Worischek. 

PRINCIPLES OF LOCOMOTIVE OPERATION AND TRAIN ConTROL, A. J. 
Wood. New York, 1915. 

Et PROBLEMA DE LA EprcaciON PRIMARIA EN LA AMERICA LATINA. 
Memoria presentada por Guillermo A. Sherwell. Second Pan- 
American Scientific Congress. Washington, 1915, Gift of Dr. Geo. 
F. Kunz. 

PROSPECTS DES HarzwaLves, H. Erben. Nurnberg, 1729. 

‘UBLIC UTILiTies Reports, 1915—F. New York, 1915. 

PUMPEN UND KOMPRBSSOREN, H. Haeder. Band II, ed. 3. Wiesbaden, 
1915. 
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QUARRY ACCIDENTS IN THE UNITED STATES DURING THE CALENDAR YEAR 
1914. Bureau of Mines, Technical Paper 128 Washington, 191 

Dig RAMMWIRKUNG IM Erpreicn, Karl Zimmermann. Forscherarbeiten 
auf dem gebiete des Eisenbetons, pt. 25. Berlin, 191 

EMIL RATHENAU, DER MANN UND SEIN WERKE Artur Fiir 
1915. 

REINFORCED CONCRETE CONSTRUCTION BRIDGE AND CULYV 

III. Geo. A. Hoo Vew York, 191¢ 
RvuBBer MAcHINERY, Henry C. Pearson New York, 191 


SCIENCE OF Wort MANAGEMENT, John Batey. London, 191, 
SCIENTIFIC MANAGEMENT AND Labor, R. F. Hoxte Vew Yor 
SCIENTIFIC MEMOIRS OF THOMAS Henry HUXLEY vols. I-IV Lon 
don, 1898-1902. Gift of Cary T. Hutchinson 
SECOND PAN-AMERICAN SCIENTIFIC CONGRESS Programme pect 
I, 11, III, V, VI, VIII, IX. Washington, 1915-16. Gift of 
I’. Kunz 
Suor Fu COAL MINES BY EL! g ry CONTROLLI 10 
DE U. 8S. Bureau of Mines, Technical Paper 108 Wa nat 
191 
SMULI Li I s HIAND BOOK AND Ma OF THE ®& E or I’} 
LVANIA, 1915. Harrisburg, 191 
SPECIFICATIO AND Di iN OF DyNAMO-ELI M A« M 


Walker London-New York, 191 
SPRECHSAAL-KALENDER FUR DIE KERAMISCHEN, GLAS OU? 


INDUSTRI! VIII Jahrgang, 1916. Coburg, 1916 

STAFFORDSHIRE IRON AND STEEL INSTITUTE Proceedings XX} 
Stourbridge, 191 

STEAM Power, W. FE. Dalby Vew York, 191 

STEVENS INSTITUTE OF TECHNOLOGY. Annual Cata 191¢ 


Castle Point, Hoboken, 1916 

ScurraceE WaATrer SupPply OF THE UNITED States, 1913. Part I—N 
Atlantic Coast Basins U. 8S. Geologi Survey Water Sup 
Paper 3514. Washington, 191 

Die TECHNOLOGIE DES KAUTSCHUKS, Rudolf Ditmar Wien, 19 

TELEPHONE AND TELEPHONE EXCHANGES, THEIR INVENTION A? DEV 
OPMENT, J. E. Kingsbury London, 191 

TOOLs, CHUCKS AND FrxturRes, A. A. Dowd. New York, 1915 

LA TRANSMISSION ELECTRIQUE DE LA FORCE ENTRE KRIEGS1 N 
SOLEURE EXECUTE PAR LA SOcIBTE! DES ATELIF Ss D ‘ 

ON D'OERLIKON,. Rapport by H. F. Wesper. Zurich, 1358. G 
of Carl Hering 

Ufrer DEN EINFLUSS VON GASEN AUF HOCHPROZENTIGEN N 
Wilhelm Forehlich. Berlin, 1914. 

U. S. GeoLocicaL Survey. 36th Annual Report of the Director. 191° 
Washington, 1919. 

VASSAR COLLEGE. 5ilst Annual Catalogue, 1915-16. Poughkeepsic, 1915 
Gift of Vassar College. 

VERZEICHNIS DER BIS ENDE 1912 AN DEN TECHNISCHEN HOCHSCHULEN 
DES DEUTSCHEN REICTIES ERSCHIENENEN SCHRIFTEN, Pau! Tror 
dorff, Berlin, 1914 

WaTeER Powrrk ENGINEERING, Daniel W. Mead ed. 2. New York, 1916 

WATER PURIFICATION PLANTS AND THEIR OPERATION, M. F. Stein. New 
York, 1915. 

WaTer REsSovuRCES OF Hawall, 1913. U. 8S. Geological Survey. Water 


Supply Paper 373. Washington, 1915. 
THe Watruour Meter, W. M. Shepard and A. G. Jones. San Fran 


cisco, 1910. 


GIFT OF JOSEPH STRUTHERS 


Cowles Electric Smelting and Aluminum Company and Alanson 1 
Osborn, appellants, vs. Francis P. Lowrey, Executor of the last 
will and testament of Grosvenor P. Lowrey, deceased, Appellee 
Appeal from the United States Circuit Court for the Northern Dis 
trict of Ohio. 1896. 

Electric Smelting and Aluminum Company, Complainant, vs. The Pitts 
burg Reduction Company, Defendant. Decision of U. 8S. Circuit 
Court of Appeals, n.d. ; 

Handbook of Japan and Japanese Exhibits at World's Fair, St. Loui 
1904, by H. Hoshi. 

Kosaka Mine, Fujita & Co., description of. 

Lecture upon Alumino Thermics, by Hans Goldschmidt Nov. 1 
1903. 

Manila Rope. transmission and hoisting, by C. W. Hunt. 1905 

Mining and Mechanical Enterprises of the Mitsui Firm. 1905 

Montana. Inspector of Coal Mines. 4th Annual Report. 190° 


GIFT OF AERONAUTICAL SOCIETY 


The Aeronautical Society has turned over to the Library all of its 
Library; as soon as this collection can be listed it will be printed 
in detail in a future issue of this journal 


GIFT OF BUREAU OF RAILWAY ECONOMICS 


Address to Boston Art Club, by Howard Elliott, Chairman of the 
Board. Nov. 27, 1915 

Government and the Railroads, Otto H. Kahn Reprinted from The 
World's Work, Feb., 1916 
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Interstate Commerce 


Cominission and the Railroads By S. O. 
Reprinted from The Annals of the American Academy of I 
ind Social Science, Philadelphia, Jan., 1916. 


Dunn. 
litical 


For tl Rail , Var : Data Sheet for Coil Friction Clutch Bulletins : 
2S en General Rubber Machinery; Rolling Mill Machinery ; Rubber Mi 
Public Ownership and the Wage Earner, H. T. Newcomb, Washington Machinery ; Shears; Sugar Cane Crushing Machiner 
1906 INTERCONTINTENTAL TELEPHONE & TELEGRAPH Co., New York, N 
Railway Service—Is it a National Problem or a Local Issue? An ‘Musso System” (Estratti di relazioni e attestati sul “ Sistema 
address by Frank Trumbull. Oct. 30, 1915 Musso.”) Il Telefono Sistema Musso 
Reasonable Maximum Rates, H. T. Newcomb. Reprinted from Rial SuprLee BippLeE HAarpware Co., Philadelphia, Pa., Monel metal. 
way World, Dec. 27, 1907 1915. 
: > Cam sTIRS fue SWEETLAND FILTER Press Company, New York, N. Y. Cat 
TRADE CATALOGUES no. 10. Sweetland Self-Dumping Filter, ¢ Shell Type. 
ALEXANDER MILBURN Co., Baltimore, Md. The Wells light and heating tin H. Sweetland Laboratory Filter for the use of Chemists 
burner. Engineers 
ry. a ‘ 7 ‘ ‘ % a 4 ‘ ‘ ’ ‘ % 7 ‘ > 4 , , ‘ 
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
ABRIDGED LIST OF OFFICERS AND COMMITTEE CHAIRMEN’ 
AR A ™ =) » ‘ 4 » 4 ‘ . 
OFFICERS AND COUNCIL 1916 
Pi esident Secretary 
D. S. Jacosus Cauvin W. Rici 
Vice-Presidents Managers Past-Presidents 
Terms expire December 1916 lerms expire December 1916 \ bers of the Council for 1916 
GeEoRGE W. DICKIE ArTHUR M. GREENE, JR. Jesse M. SMITH 
Henry Hess Joun HUNTER ALex. C. Hu MpPpHReys 
JAMES E. Sacut Evuiorr H. WHITLOCK W. F. M. Goss 
rerms expire December 1917 JAMES HARTNESS 
Terms expire December 1917 (‘HARLES 7. M AIN JOHN A. BRASHI AR 
Wm. B. Jackson SPENCER MILLER 
J. SELLERS BANCROFT Max Towrz Treasurer 
JULIAN KENNEDY rerms expire December 1918 Wituram H. WILEY 
Joun H. Barr 
Honorary Secretary H. pe B. Parsons Chairman of Finance Committee 
FREDERICK R. Hurron Joun A. STEVENS Rosert M. Drxon 
STANDING COMMITTEES Loca Sections, Elliott H. Whitlock 
Pipe THREADS INTERNATIONAL STANDARD, Edwin M. Hert 
Chairmen Power Tests, Geo. H. Barrus 
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ENGINEERING SURVEY 
A Review of Engineering Publications in All Languages. All the leading periodicals of the 


engineering world, embracing over 1000 different publications, are received at the Library. 


These are systematically examined for review each month in the Survey. 


SUBJECTS OF ABSTRACTS 


Arranged in the Order of their Appearat t ~ 
AEROPLANE ENGINES IN ITAL) ALUMINUM ALLoyY Pisvros i ‘ 
LEROPLANE, MrecCTIANICS oF FLIGHT DRILLS, CUTTING SPEI WATER SOrTENIN " LIME AND S 4 
LEROPLANE, STABILIZATION DRILLS, LUBRICATION ST! rel B « SA A lB} 
Dest, TRANSPORT OF PHREADING, METHODS oF WATI 
Si STEEI VERTICAL PRESSURE THRO HW SAS DRAFT (5A on Ol mp Ts 
CRYSTA WINNING BY STRAIN BALANCING OF ROTATING MACHINE I EOUATION For AMM 
Presse Rorary CYLINDER Moron LAVACZECK PROCESS oF BALANCI ENGINEERING CHAI 


HE solution of one engineering problem usually leads to ness but also serve as radiators for cooling the oil. By the 
the creation of another one, which in its turn 1s solved way, another duplication of duties is seen in the manner in 


sooner or later by the ingenuity of “ mechanical men,” as engi- which the air to the carbureter is also made to cool the oil 
neers are still wiih called bv lavmen. A good case in and in doing so to become itself warmed as an aid to good 
this connection is that of the balancing of rotating masses. carburetion. To this end the sump does not occupy the full 
The high speed electric generator and motor, the steam tur- length of the easing but really forms two compartments in 


bine, turbo-blower, centrifugal pump, ete., have made the the double bottom, one in front and one in the rear, connected 
question of proper balancing of rotating machine parts far together by a large diameter tube. Around this tube and be- 


more important than it has ever been before, and its proper tween the adjacent end walls of the two compartments all 


solution leads sometimes to results of considerable’ im the air to the carbureter has to pass, there being apertures 
portance. In the present issue an abstract of an article on cut in the side of the crank case that lead to the carbureter 
the proper balancing of rotating machine parts is given, de situated on the other side of the engine. This is an arrange- 
scribing among other things the Lavaezeck system of bal ment, however, the advisability of which is doubtful. The 


ancing, Which is claimed to permit of obtaining a theoretically ‘Transverse end passages form a ready receptacle for the ac- 
perfect balancing and appears to be of great sensitiveness. cumulation of gasoline drippings and also for oil leaks 
Should a back fire oceur in the earbureter, the vapor in the 
THIS MONTH’S ABSTRACTS passage is liable to become ignited and to set fire to the oil 

and not unlikely to the machine itself. 


In the section Aeronautics, are described aeroplane engines ()f further interest to aeronautical engineers may be a some 
built in Italy. In this connection attention is called to an what general article in L’ lerophile (Vol. 23, No. 23-24, page 
article in Flight (Vol. 8, No. 2, page 40, Jan. 13, 1916, and 


266, Dee. 1-15, 1915) on the various shapes of floats for 
following) describing a 160 h.p. Mereedes engine found on a seaplanes. The article brings out the important fact that 
captured German aeroplane. The question of the material while an ordinary boat with its single floating element has to 
employed in the construction of the engine has not vet been maintain stability in all the three respects, that is, longi 
fully established, but as to the design, several figures are tudinal, lateral, and of motion, the avion is in itself. from a 
static point of view, extremely stable laterally. It has also a 
good stability of motion, while the longitudinal stability is 


maintained by the little tail float as well as by the volum« 


shown illustrating the engine. The bottom half of the Mer- 
cedes base chamber is shown as seen from above. Centrally 
at top is seen the air intake to the carbureter which leads from 
two apertures in the wall of the casing to the other side. 


ot 


the main float being ahead of the center of gravity. In 
Very long steel bolts support the bearings. A detailed sketel 


of the partition walls housing the half bearings of the erank 


shaft in the top half of the base chamber is likewise shown. 


addition to that, as soon as the aeroplane has acquired a cer 
tain amount of velocity, the longitudinal stability of the air 


part of the machine stabilizes the entire system. Hence, thi 
In the connecting rod of the engine the perforated floating 


question of stability becomes really secondary from the point 
sleeve rides between the small end and the gudgeon pin. On 


of view of design of the machine. 
the whole it appears that the parts are of quite robust pro- 


portions and generous weight, and it is by careful and sei- 
entific disposition of the metal that the remarkable result 
obtained has been made possible in the case of the erank 
chamber. The shell itself is extremely thin, but is made very ticular application to handling arsenical soot, is discussed 
rigid by the manner in which it is braced. In the lower half in an article abstracted from the Journal of the Society of 
there is a double bottom running nearly the whole length of Chemical Industry. 

the space enclosed by forming the of sump. A series of ex- 
terior longitudinal fins below the casing not only give stiff- 


In the same section is briefly abstracted a paper on the 
aeroplane, being a general discussion of the aeroplane with 
special regard to mechanics of flight and stabilization. 

The transport of material in the form of dust, with pa 


In the section Engineering Materials is an interesting dis 
cussion of the subject of semi-steel, taken from a naper read 
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before the Laneashire Branch of the British Foundrymen’s 


Association. The paper discusses various troubles in the pro- 


duction of semi-steel and methods of obviating them. Judg 
ing by the data of the paper, semi-steel does not possess 


much promise of further development. 

The paper on erystal twinning by direct strain presents 
data of an investigation of apparently a very difficult sub- 
ject. 

The Tessé rotary cylinder motor is described in the section 
Its the 


method of locating the connecting rods and conecting them to 


Internal Combustion Engines. essential feature is 
the dise. 

A discussion of the subject of aluminum alloy piston, wit! 
special reference to the Cothias type, is given from a pape 
before the Society of Automobile Engineers. 

The same Society, by the way, in the January, 1916, issue 
of the Bulletin, publishes a report of its Metropolitan Section 


Research Committee on automobile engine governors, mainly 
with reference to their use on motor trucks. ‘The various 
classes of types of governors for the internal combustion 


engine are tentatively listed as follows: 


1—Hit-or-miss, inlet valve closed or exhaust open, so causing 
engine to miss one or more power strokes. 

2—Inlet valve control, time of opening or closing inlet valve 
varied. 

3—Ignition control, ignition spark omitted. 

1—(Quality of fuel, lean or recharged. 


5—Quantity of fuel, throttling charge. 


The only type for consideration in automobile practice 1s 
said to be the quantity of fuel type which controls the fuel 
supply after the fashion of the steam engines that throttle 
the steam on its way to the engine. In the automobile, the 
throttling is usually accomplished by a damper or other bal- 
The 


tion may depend on the speed of either the engine or the 


ance valve placed in the intake pipe. governor opera 


vehicle. In the engine speed type, the maximum speed of 


the engine is fixed and its racing prevented. In the vehiele 


speed type, the full horse power output of the engine can 
be obtained for low gear work when it is desirable or ex- 
pedient that the engine be forced to do its utmost. In one 
device on the market these two control methods have been 


combined. 

The report deseribes four classes of governors, Centrifu- 
gal, Hydraulic, Inherent Design, and Gas Velocity in Intake. 
Some data on governor drive and other details are presented. 

In the section Machine Shop will be found an abstract of 
an article giving a formula for the cutting speed of twist 
drills, derived from experimental work on other cutting tools. 
In the article itself an alinement chart is also given to ex- 
press the relations of the formula. 

In the same section is given an abstract of an article by 
P. W. Abbott representing a study in the various elements 
entering into the production of good threads, external and 
other things the writer insists that the 


choice of lubricant is of secondary valye and the importance 


internal. Among 
often attached to it is due to the use of taps and dies which 
do not cut but push or force the metal off and out of their 
way. If the tools are actually cutting, all that is needed is 
something to keep the work and tools cool. 

In the section on Mechanies are described experiments made 
te determine the distribution of vertical pressure transmitted 
through sand. In another abstract is discussed the problem 


of balancing of machine parts referred to briefly above. An- 
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other paper, this time in Lumiere Electrique, on the same sub- 
ject, has been received too late tor publishing an abstract of 
it in this issue. 

The subject of boiler corrosion is diseussed in two papers. 
That by John C. B. Kershaw takes up the subject generally, 
accumulation of dis 
The other article, by M. R. S 


takes the subject up trom the point of view of utilization of 


with special reference to methods of 


solved salts in feed water. ulz, 


water of condensation from steam turbines for boiler teed 
ing and conditions under which oil and impurities may be 
present in boilers fed in this way. A point which both writ 
ers emphasize is that water which could be safely used for 
boilers operating at pressures and temperatures in general 
use some 10 or 15 years ago may become corrosive in thet 
action at the high steam pressures and temperatures nov 
use. Equations for ammonia based on new experimental ma 

rial are presented by Fred G. Keyes. 

Attention is ealled to a list of charts at the end ot the 
lungineering Survey. The use of charts for facilit 
ous calculations is rapidly Inereas and an ende De 
made to list such as are of interest to mechanica neers 
Aeronautics 

AEROPLANE ENGINES IN ItTaty, W. F. Bradlk 

Data on tht progress of construction of aeroplane engines 
Italy, and some data on the development of aut bile 
chinery. 

An interesting tendency is shown by the change from t 


pump to the thermosyphon method of cooling. It is adn 


that it is a difficult task to produce a thermosyphon cooled 
motor which will be satistactorv both on 
the Alpine 


design and such 


Italy, 


the ot plains of Italy 


and in but it is claimed that with caret 


good foundry work as they ean produce 


the pump can be abolished. 


\t the Chinibirri factory the writer was shown a 40 h.p 


aviation motor with aluminum linders and east iron liner 
built mm 1912 and flown in that vear. The paper s vs 

a fixed six eylinder aviation motor built by the same concen 
Fiat is at presented interested in the six evlinder vertical water 
cooled type with inclined overhead valves and a singh 

head cam shaft. The cylinders are of steel, separate, wit 
sheet steel water jacket common to the eylinders in pairs 


Lancia is building twin sixes with horizontal valves Ihe 


Diatto Co. has taken up the Bugatti aviation motor which has 


SIX separate steel evlinders welded together and surrounded by 


a copper water jacket. There are four vertical valves per evlir 
der with a patented mechanism by which a single eam operates 


direct on a pair of valves. As in Franee, it is expected that 


the aviation motor will tend to bring the twin six motor into 
greater prominence and assist in its adoption for ear work 

Italy Developing Aeroplane Engines, The Automobile, vol 
34, no. 4, p. 182, January 27, 1916, 3 pp., 3 figs. d.) 


THE AEROPLANE, L. Goldmerstein 


A general discussion of the aeroplane with special regard 
to mechanies of flight and stabilization. 

The author pays particular attention to disturbances in sta 
bility due to air gusts and variation in the direction and 
strength of the wind. All of the stabilizing systems are based 
on the principle that when a machine gets out of equilibrium, 
some of its component parts such as ailerons, fins or tiller, wil! 
in some way be moved to such an angle as to cause the ma 
chine to return to its original position. 


The operation of all 
stabilizers is based on the assumption that the machine is fly- 
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ing or moving through the au at a certain speed. But when 
Wilbur Wright went up in the air about 300 ft., stopped his 
engine and then tried to operate it, he found that with the 
engine still the controls were absolutely useless, so that (as his 
brother expressed it) he “ fell down 200 ft. in a time too short 
to be comfortable.” All stabilizing devices are effective only 


When the mia i! 


maintains a certain speed. 

Another pot which the author takes up is the relation be 
tween stability and transient stresses on the machine. The 
aeroplane is subjected all the time to puffs of the wind and 
as the gusts are applied tor extremely short periods there will 


be a blow on the plane practically every time the wind ehar res 


That is one of the reasons why monoplanes have been pra 
tica discarded, as their wings are apt to collaps For ex 
ample t German Taube which is a modified Ettrich mono 
plane has been almost entirely discarded and biplanes substi 
tuted for it lhe Taube was wondertully stable an 
bilit ‘\ indo. tor inet d riving ' d ‘ 
of wind sed them, and su xeessive tr re 
were produced that the machine col nsed ‘ Riu 
\ Q } 166, December 1915, 12 py } 
Conveying 
| \l Ko 1) ( 
(loud 

1) the removal and transport of very fine ma 
terial, . tor example, dust tr the fl 
Lancashire Boilers, or of impalpable powders oduced i 
lara 1¢ 

I) vith Which the author had to deal, furna: wert 
produ vas irhly charged with arsenious 


deposited in a complicated systen 


eondensit chambers and flues followed bv ‘filtrat 
by i bag house. The points at which it wag necessary ti 
re e I arsenious xide from the bag hon 

re nu ous, and it was also necessary to delives the 
mite! t the packing room where it could be eked 

I irKetwl After Sartre xperimel 1 euur 
) e tollowing 1s tion t¢ ( 

} mp 3 normal speed of 160 ropa sa dis 
placeme 20,000 en. 1 el ! a 1 rode vacuul 
ot 18 1 mereury 1 | valves t ‘ rious bran mains 
are closed In the vackinge house thi pe mat enters 
evelon varator in which the bulk of the arsenious oxide is 
deposited Following this is another small separator Finally 
the air is drawn ft rough a shallow laver of wate and then 
passes the vacuum pump The evelone separator has a 


per ur. deals wait l'2 to 2 tons ot colle ea rst Ous oxide 
per hr., and the tarthest point at whi i brat s situated 
is about 200 vd. trom the separator. The pump mn this 
stance is electrically driven, working at the rate of > to 14 
) It has been found that all annovance caused b the 


handling of this material is removed and respirators are 
suite rfluous Journal Or tive Society ra ‘ a ly istry, 


vol. 35, no. 1, p. 7, January 15, 1916, 2 pp 


Engineering Materials 


i e me I a 1 in the ren l 
eel is 1 of maintai rb 
e melting At first sight the m« ( of 
ee 1 ( lm i ~ proarentl ripple _ ( 
Wi ri r¢ e espe 1! phere 
carbo! onoxide absorbs carbor ( bon conter 
teel inereases or the melting po ot the steel deere: 
é meit nT L tive ee ? the eu 
‘ ‘ a ‘ crure ’ ’ y 
1 
4 . ever. se . \ , ‘ 
np king process In the rst eo + P ‘ 
’ it) ry ‘ ry ‘ T 
od It ist be remembered that the igher the temper 


small storage Capa ily, and the arsenica! soot is automatically 


removed trom this apparatus and dist arged into the easks 
placed below. The smaller separator is furnished with baffle 
plates and a eollecting receptacle from which the deposit is 


only discharged at long intervals when tl! 


The water s parator is arranged so that 


e vacuum is off. 


a small continuous 


supply of water ean be passed through it, or it may be 
charged and discharged intermittently. 

In the piping about the works all bends and entering 
branches are of large radins, and for moving the material 
upwards all vertical members are avoided and inelined pipes 
substituted. At numerous points eapped branches are ar 


ranged, to which, on tl 


1 removal of the cap, suitable flexible 
hose, either metallic or reinforeed rubber, can be attached. 
A suitable nozzle is fixed on the end of the hose, and on in- 


serting this into the accumulated deposit the latter is imme 
diately sucked up and conveyed to the separating plant. 


This plant having an air pump capacity of 20,000 en. ft. 


er 1 ‘ sorptior ‘ft earbon is not n inst tal ct 
y t t tings ‘ ; 7 
ed being ! rgely d di é er 
estab ishes the re itior ne e¢ tiy a , 
rrol uf ca ol oT ‘ ] =} y hy , 
that e cupola method of melti ! r 
ntrolling su riables a int empne ‘ 
sul it the mical composi 
I ee el ‘ \ rl or the I 
en t be unitorm 
| i blow ‘ rst « ree ' ‘ 
e long betore the subs ’ ene f 
irhe eontent is eoncer a ! 
mposition. Further, e character of the ste ! ‘ 
inner in which it is charged and in whi t sinks do 
e sack, all tend to i fluence the earbor ! v 
vays. ven atter the steel has passed thx eltir Zon é 
ibsorption of carbon is not finished, for e metal d 
amongst the bed coke and there continues to absor eard 
The Lollowing experiment has been made in this eo 
\ charge consisting of hematite and cold blast pig. together 
with 20 per cent of steel serap in the for ing 
oerings Was charged into the furnace, and e Dlast turned 
Five minutes afterwards a small clay laboratory erucible 
introduced into the eupola at the end of a ‘ 
rougu a tuvere hole. Che drops of molt i| oht 
e crucible were withdrawn and a further sample taker é 
inalysis of the two samples together with that of the fina 
metal are given in Tablk l. lhe two samples vere 
quenched in water, with the result that the carbon was all ir 
the combined form. The steel borings portion of the charg: 


was put in first and consisted of steel of about 0.25 ner cent ¢ 

The diffieulty of obtaining perfectly homogeneous east iror 
has led to the introduction of mixtures of pig iron and knowr 
percentages of steel, which are recommended for the produc 
tion of castings. This method has been largely used in Ger 


many and finds a parallel in the British manufacture of pig 


tern 
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plate, but even with the method it should be remembered that 
any mixture of cast iron, the carbon content of which is not 
the eutectic percentage for the given composition, will, on 
being melted in contact with carbon as in the eupola, absorb 
carbon to a greater or lesser extent according to the particular 
conditions of the cupola. The only remedy for this defect of 
semi-steel is to adopt some plan similar to the mixer in steel 
manutacture, or better still to melt in furnaces so designed that 
the metal is not in contact with earbon. 

The 
semi-steel made by the addition of steel in the eupola and that 
ladle. 


However, even in semi-steel of the latter type it is necessary 


author points out the essential difference between 


made by the addition of steel to molten iron in the 
that the metal be well stirred. 

Regarding the casting of semi-steel mixtures there seems 
to exist a large amount of uncertainty and contradiction, some 
ot which may be due among other causes to the influence of 
the casting temperature. As far as the writer’s experience 
goes, semi-steel can be cast exactly as any other cast iron with 
the same chemical composition, but stirring is practically the 
only way of insuring homogeneity of semi-steel mixtures. 
Small minute pin holes are a serious trouble which oceurs 
TABLE 1 ANALYSIS OF TWO SAMPLES OF SEMI-STEEI 


Sample 1 Sample 2 Final Metal! 


Per cent Per cent Per cent 
CC 2.50 2.94 0.86 
Gr 3.07 
Total C 3.93 
&: 21 1.59 1.63 
Mn not estimated not estimated 0.48 
58 not estimated not estimated 0.085 
P 0.73 0.74 0 66 











very frequently in semi-steel; the author has personally ex- 
perienced this trouble, especially in high percentage steel mix- 
tures (30 per cent and 40 per cent), and furthermore the 
trouble was accentuated in those castings in the mixture of 
which solid steel serap was used. The author is of the opinion 
that the FeO, oxide cannot exist in the cast iron in the pres- 
ence of high silicon, and that pin holes are caused not so 
much by direet oxidation as by excessive gas absorption and 
local defects. 
unnecessary, but aluminum in small quantities is undoubtedly 


The use of ferro-manganese as a deoxidizer is 


beneficial. 

Hard spots constitute another serious trouble in connection 
with semi-steel, but they are also common in castings with- 
out steel, especially low silicon iron. The mechanical strength 
of semi-steel is claimed to be from 20 to 30 per cent above 
that of ordinary east iron; tests made by the author do not, 
however, show very high inerease in tensile strength. 

In all the author comes to the conelusion that the mechan- 
ical properties of semi-steel vary, and that the steel itself may 
conditionally be partly responsible for this change in the 
mechanical strength; but the conditions are of such a com- 
plex and uncontrollable nature, that cupola melted semi-steel 
must be considered a failure when considered from the stand- 
point of those who urge the wonderful results of this product. 
However, semi-steel possesses excellent wearing properties. 
What the author believes is that the only effect of steel in 
the mixtures is to reduce the silicon and phosphorous, thus 
making a cheap substitute for the somewhat costly hematite 
and cold blast irons. The true object of semi-steel mixtures 
is undoubtedly attained in the mixtures of steel and cast iron 
made in the ladle, the practical objection to this method being 


THe JouRNAb 
Am. Soc.M_ Ek. 


that the temperature of the metal is greatly lowered, and 
therefore high percentage steel mixtures are not possible by 
method. 


this Two wethods are suggested to overcome this 


difficulty. One is to melt the cast iron in a reverbatory or a 
add the 


The other method ree 


regenerative turnace, and then steel serap to the 


molten cast iron. mimends placing the 


steel scrap, preferably tn the form of punchings or turnings 
previousiy heated to a red heat, in the bottom of the ladle 


Into this ladle is tapped the heated cast iron from = the 


cupola and in the metal is immersed a can of thermit. The re 
action which ensues provides sufficient heat to rapidly melt the 
steel scrap and maintain the temperature of the whole metal 
None of these methods, however, possess the peculiar advan 
tages of the cupola method of melting, which are cheapness. 


economy, speed, and adaptability. (Laneashire Branch of 


the British Foundrymen’s Association, through The Foundry 


Trade Journal, vol. 17, no. 168, p. 657, December 1915, 5 pp., 


3 figs. en.) 


CrystTaAL TWINNING BY Direct Straix, C. A. Edwards 


Data of an investigation made to determine whether struc 
tural changes in metals can be produced without subjecting 
The cone] 


tlle mass to an annealing operation. ision is draw 





Fic. 1 


DirECTION IN CerTAIN TWINS Passinc THroucH OTHERS 


TIN SHOWING CHANGE OF 


TWINNING IN 


MULTIPLE 
UNeETCHED AND MAGNIFIED 150 DiaMeTeRS 


that acicular markings, or markings having sharp points like 
needles, formed on tin and zine are actually twin erystals and 
not mere surface appearances. 


The difficulty of the investigation lay in the fact that the 


lightest rubbing on the finest emery has the effect of com 
pletely changing the structure of tin and zine for a con- 
siderable depth below the surface. If, however, the upper 


layer of broken up erystals or amorphous material is dis 
solved off by immersing the specimen in strong acid, and the 
surface again polished on chamois leather, the structure can 
then be developed by ordinary etehing. By working in this 
way it was possible to obtain the evidence required to demon 
strate that twin crystals are produced when tin and zine are 
strained. 

Microphotographs taken in the course of the investigation 
show the abrupt change in direction of the so-called slip bands 
as they pass through the markings under diseussion, and are 
further proof that the latter are twin crystals. Fig. 1 is still 
more significant, because it shows a similar change in direc 
tion of certain twin crystals as they pass through twins which 
cannot be explained in any other way. 


Regarding the mechanism of the formation of twin erystals 
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in metals by direct mechanical change, the author attributes 
the increased hardness of the metal to the increased kinetic 
energy at the disturbed surfaces, and asks whether crystal 
twinning involves external movement of a kind which will 
produce the amorphous layers. He believes that rotation, 
which occurs in twinning as affected by the fact that the twin 
ning planes are not perfectly smooth but consist of numerous 
rectangular projections, must cause a crushing or breaking up 
of the ervstalline material on those surfaces. 

The tacts which have been observed in connection with 


the twinning of zine and tin indicate that the rotation does 
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of proceed en widsse in a simple manner. The nits winel 
eo to form twin lamellae cannot retain atter twinning the 
swine relative position to each other as they did before the 
twinning rotation took place in the individual units or small 


t such units: and since a movement of this kind must 


groups of 
cause a further grinding between the units or groups of units 
inside the twin lamellae, the amount of amorphous matter or 
distortion of the space-lattice produced during mechanical 
crystal twinning must be a maximum. (British /ustitute of 
Metals, through The Iron Trade Review, vol. 58, no. 6, p. 341, 
Feb. 10, 1916, 5 pp., 13 figs.) 


Internal Combustion Engines 
Tessé Rorary Cy: inper Moror 

In radial retary evlinder motors the coupling of the con- 
necting-rods of the pistons is usually defective because only 
the foot of the principal or primary connecting-rod describes 
a eirele. The feet of the other connecting-rods being pivoted 
or jointed on journals or trunnions in rigid connection with 
the first, describe dissimilar curves and with a non-uniform 
movement. This causes detrimental inertia stresses due to 
variations of velocity of the feet of the secondary connecting- 


rods. The obliquity of the secondary connecting-rods being 
much greater than that of the principal connecting-rod, the 
reactions of the pistons on their evilinde rs are greate! hie 
functions of the various evlinders do not occur during the 
same angular periods. Also as the principal connecting-rod 
is remtorced a balance of the system of connecting-rods 
coupled to the crank 1s not possible. In the ease of con 
necting-rods coupled to the erank by means of curved slippers 
or ends, tre large t unber ol conecting rods usually employed 


in motors o° this kind renders it compulsory to reduce the 


width of the slipper ot each connecting-rod toot to such dimen- 
(Ay 
A, 












ROTARY Moror 


sions that the least detect of adjustment or lubricat es 
heavy wear or eve gripping of the shoes 

Fig. 2, | shows an engine of the Tessé system with four cylin- 
ders rotating about the fixed centre S, the ends of the con- 
ecting-rods being attached to the fixed crank F Because of 
the eccentric position of F with respect to the circle of rota 
tion of the evlinders, the pistons 4, B, C, D will move in then 


evlinders exactly as they would supposing the cylinders fixed 
and # rotating as a movable crank around 8. For uniform 
motion the pistons would execute in the cylinders simple 
monie vibrations varied slightly by the obliquity of the eon 
necting-rods. 

With a large number of cylinders it is inconvenient to con 
nect all the rods to the single erank-pin F, but if the crank 
pins are distributed around a dise as shown in Fig. II the 
fixing is much simpler and the motion of the pistons much 
the same as before, provided that the dise rotates about its 
own centre M at the same rate and in the same direction as 
the cylinders. If the dise, however, is simply free to rotate 
about its fixed centre M, then the connecting-rods and pistons 
are not completely constrained; that is, for any given posi- 
tion of eylinder C the connecting-rod may be in any posi- 


ee es 


sA8ers 


Ps i te a 


~—_—< 


| 
' 
| 











lure JOURNAL 


26 ENGINEERING SURVEY \m. Soc. M.E, 
Oo f or ¢ (Fig. IL), the corres pol ding positions of the wise to mcrease the length of the piston, possibly as mu als 
connecting-rods of evlinder PD being dw or k 1. 25 per cent. 
It is necessary, therefore. to arrange links connecting the The author believes that the prejudiec agaist the “ hour 


evlinders with the dise so that the latter is driven around at a 


initorm rate with the rotating cylinders. In the Tessé rotary 


evlinder this is achieved by making bell-erank levers 


motor 
rods driving thre duse These are 


11) 


ds of a 


two connecting 
B and 


ne @ on 


SHOWN as 


lal (Fie. hinged to the dise at the points b 
The 


a coupler | 


opposite e1 diameter of the dise ends 


thes« bell erank levers are connected ly 


positions of 


the connecting-rods and coupler after thi 


turned through an angle 


evliinders have of 90 deg. are show 


at A, e f and B, d r respectively. In this position it will be 


collinear Wil 


ot the dise, but has turned t rough an angle Bd 


seen that the connecting rod Bad Is no 


longer 
a diam te? 
elatively The arm r d-has also turned through a 


TO lt. 


equal 


] 


angle h dr relatively to the dise, and this angle is practically 
equal to the angle g e f through which the coupler has pull 
the me? ot the other connecting-rod -1 It is plan > the 
that the a ole lL ew through Which the connecting-rod 
rned relatively to the dise is equal practically to the 
U Bo dm 
0 IV, is a section ol the connect y-rod system ol 4 
Fie. V., and Fig. V is a section on Y-Y. Fig. LV. with the 
ectil rods omitted; m m, m m'’ represent the pri cipal 
naster eonnecting-rods, whieh are formed as bell-eran| 
levers, and represent secondary onnecting-rods tor the 
other cylinders. In the example shown two principal co 
necting-rods are employed to drive the dise d’, but anv ev 
unber may be employed. All the conneeting-rods, principal 
and secondary, are analogously jointed or pivoted at a. a,a. o 
a central hub member d, which is itself mounted through the 


im ol 


ball bearings on the crank pin. The pivot pins a 


nounted in and lie between the inside faces «’ of the 


ib d and the pivoted ends of the connecting 


m are forked, the limbs passing on each side of the ring 


or connecting member « and being pivoted on the pins a. The 
two principal connecting-rods are mechanically connected to 


gether by a ring ¢ (the coupler), to which their short arms 


an 7) passed 


are pivotally attached by pins or trunnions b b 
through these forked short arms, and through inwardly pro 
not into the faees d ot 
(The Practical Engineer, vol. 53, no. 1506, p. 


+, Jan. 6, 1916, 2 pp. 5 fies. d. ) 


ecting arms c c’ of the ring c, but 


the crank hub. 


THe ALUMINUM ALLOY Piston, James E. Diamond 


(he author discusses the problem of the aluminum alloy 
piston and considers certain phases of piston design. 

lhe coefficient of friction of an aluminum alloy suitable for 
pistons is about 50 per cent of that of cast iron. Beeause of 
the greater heat conductivity of the aluminum alloy piston, 
under favorable lubricating conditions very little, if any, ear- 
bon is deposited. In case an aluminum piston seizes it is 
damaged only in rare cases and the eylinder is practically 
never injured. 

Permanent mold pistons are considered superior to sand 
east, being 25 per cent harder and having a tensile strength 
Further, 
they can be ground quite well with kerosene which is a suit- 


ranging between 25,000 and 30,000 Ib. per sq. in. 


able grinding medium. 

The design of aluminum alloy pistons can follow closely 
that of iron pistons but it is advisable to rib the head to 
better carry heat away from it, eliminating the possibility of a 
gradual deterioration of the metal through being subjected to a 


high temperature for a long time. Wherever possible, it is 


glass 


type of piston is gradually disappearing, and it was 


mainly this that stood in the way of commercial introduction 
of the Cothias process of piston manutacture S.A. BE. Bul 
letin, vol. 9, no. 3, p. 177, December 1915, 5 pp. p. 
Machine Shop 
MPRECT OF FI DIAMETER ON CUTTING SPEED OF DRILLS 
A. Lewis Jenkins 
lhe article gives a formula for the cutting specd ot twist 
drills derived trom experimental work on other cutting tools 
lhis formula gives the speed of cutting in terms of the drill 
diameter and feed, in addition to which a certain constant 
is used. An alinement chart is also given to exp! the rela 
tions of the formula 
The cutting speed is a tunction of two variables, the teed 
and the diamete! When t teed is constant the i $} d, 
increases, according to the formula of Taylor, with the diam 
eter lt has been nerally observed that or j en drill 
working in a material the eutting speed may be ased whet 
the feed is decreased, and vice versa I dire \ 
proportional to the thiekness of the chip as alread wn by 
Taylor 
The author trom data furnished by 1 eX f 
faylor, Nicholson, Lindner, Herbert and others, expresses tli 
relation between feed and eutting speed for drills ) " 
cast iron, steel and brass, with a fair degree of accuracy by 
the equation 
Vy nstant , 
ot 
where ¢ is the feed in inches per revolution, and 11 is turther 
found that the relation used when the cutting speed is constant 
for all diameters is represented by the formula 
a ) 
t= : road ; — , j 
K 
where A is a constant depending upon the material drilled, the 
shape and construction of the drill, and whether it is made 
ot hig! speed or earbon steel. The author gives the y 
table of values of factor A in the above formula 
Kind ot Cast Hard Medium Sot 
Drill Lron Steel Ste Stee brass 
High-speed ae igh Su 115 125 L140 105 
ee 64 92 LOO 112 S4 


The following equation is obtained by combining equation | 1) 
with another equation derived from the Taylor equation for 
the eutting speed of a drill 

J constant 
from which the revolutions per minute are expressed by the 
equation 

ast 

where C is a constant depending on the work, the drill and the 
feed. 

A chart is given for graphically solving this equation. This 
chart also shows the feed in inches per minute when the revo 
lutions per minute and feed in inches per revolution are 
known. The author remarks, however, that for a given class 
of work it is necessary to do more or less experimenting in 
order to find the best feeds and speeds to use and after these 
have been determined, it is not always possible to get them 
from the machine. (American Machinist, vol. 44, no. 4, p. 


152, January 27, 1916, 3 pp., 1 fig., ep.) 
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On Metruops or THreapine, P. W. Abbott 


The article presents a study in the various elements ente: 
ing into the production of good threads internal and external 

The author insists that just as accurate work ean be done ir 
machining threads as on plain cylindrical work, at no greater 
cost than poorly eut threads and without the necessity of a1 
hand work. The taps and dies must, however, be correct an: 
le author does not believe that accurate work can be don 


with the commercial taps and dies sold by the tap and di 


manutlacturers at the present time 

He recommends the following specification: The threads 
du be burnished smoot atter ardening to remove the 
ardening seale and to correct the lead After this the dies 
= ty rai oa oul ile diameter and on bot! sides true 
\ pitel diameter That means that they shall be ground 
from the thread itself. The die should be 0.005 in. over-size 


on piteh diameter and should cut a thread whose lead will not 
rv over 0,002 in. either wav, in 1 in. Taps should be 
traightened after hardening to be within 0.002 in. on the pitel 


diameter and to show correct tor lead within 0.002 in. either 


Ihe author recommends Tlie ise ont readed or tanped worl 


roughing and finishing cuts when neeessar \ceurat 
reads cannot be tapped in one ent either by d 

ne, but they can be tapped with the use of roughing and 
shing taps, the roughing tap being 0.010 in. smaller thar 


he finishing tap On large work of say 12 pitch, two di 
should be used, a rougher and a finishe1 
The choice of lubricant is of secondary value and the in 
ortance often attached to it is due to the use of taps and di 
which do not eut but push or force the metal off and out of 
eir way. If the tools are actually cutting, all that is needed 
s something to keep the work and tools cool, and the correct 
method is to direct oil under pressure through the threading 
spindle and out of the front or eutting side of the die. pr 
venting chips trom getting into the die and holder to clog an 


ti 


damage the die and threads. 

As to lead, the author believes that the only thing that af 
tects lead is the tools doing the thread eutting and to know 
what kind of lead one gets, means must be provided for meas 
uring it. The saw-tooth gages will show whether the lead is 
good or bad, but not ho: eood or how bad. llenee there 
should be in every department eutting external threads, a lead 
testing fixture (usually reading the lead in thousandths 

Threading on multiple spindle automaties should not be 
done at an excessive speed, and it is very necessary that the 
proper size of tap drill or boring be used for each size of hol 
to be tapped. 

The quality of stock materially affects results since if it 
varies in hardness the threads will vary also, due to the spring 
of the dies. Therefore stock should be purchased to exact 
analysis and Brinell hardness within reasonable limits for 
both the bar stock and forgings. 


The author discusses also the desirable limits of actual work 


and the alinement of tools. (What’s the Matter with Our 


Methods of Threading? P. W. Abbott, American Machinist, 
vol. 44, no. 4, p. 175, January 27, 1916, 3 pp. p). 
Mechanics 

EXPERIMENTS ON DIstTriBUTION OF VERTICAL PRESSURI 

THROUGH Sanp, Prof. Melvin E. Enger 

Description of experiments made to determine the distri- 
bution of vertical pressure transmitted through sand. These 
experiments were carried on at the University of Illinois, and 
thesis work by several students and more elaborate experi- 


ments along the same lines have been planned at the same ! 
versity by the Joint Committee on Stresses in Railroad ‘Tra 
lixperiments were made with depths of sand of 6, 12 ane 


I8 in., the sand being thoroughly compacted before taku 


readings In order to determine the effect of the siz 

area loaded upon the way the pressure is transmitted throug! 

the sand, the load was applied to plates 9 in., 13 i nd 

in. in diameter, and measured with a 6 in. diaphragm of pack 
ing rubber In these experiments the center ot the diaphragt 
vas direct below the center of the plate to w the oad 
as apphed, aqdass wn Db Fig 3A. the size of the loaded 
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I } DISTRIBUTION OF VERTICA Pressure THROUGH SAN 
t ests Concerning Effect of Size of the Area Loaded 
e Wa Pressure fransmitted through the Sand: B, Curve 
s wing |! itiolr tween Diameter of Loaded Are ind Loa 
I sn b-in. Diaphragn 


plied average unit pressure transmitted through sand of a 
given depth to the diaphragm. In these tests the 21 in. plate 
earried loads up to 18000 Ib., the 13.5 in. plate up to 9000 Ib 
and the 9 in. plate up to 2500 Ib. 

Fig. B gives curves showing the relation between diameter 
of loaded area and load transmitted to 6 in. diaphragm. In 
it parallel straight lines pass through the points plotted for 
each given depth of sand. From the slope of the lines it is 
found that the proportion of the applied average unit load 
which is transmitted through sand of a given depth to a dia- 
phragm directly below varies as the 1.86 power of the diam 
eter of the loaded area. 

In the experimental work the diaphragm has been found to 
be a less satisfactory method for measuring the transmitted 


pressures than the method of weighing the load on the plug. 
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The reason is that the diaphragm becomes distorted when load 
is applied, the center being depressed and the outside portion 
raised by the water pressure; and the distortion increases with 
the repetition of the load. So much trouble was experienced 
with the bursting of the diaphragm that it could not be used 
tor off center loads or thin layers of sand. 

For the relation between the intensity of pressure directly 
below the center of the loaded area to the applied average 
unit load, the following equation was found: 

7 

p=21 — 
in which » is the ratio expressed as per cent which the inten- 
sity of the transmitted pressure at a point kh, 8 in. directly 
below the center of the loaded area bears to the average ap- 
plied unit load, and d is the diameter of the plate in inches. 
This equation represents roughly the results of the experi- 
ments, and it is not probable that it has a general application. 

Curves are given showing the intensity of the transmitted 
pressure at different distances from the center line of the ap- 
plied load in terms of the apphed average unit load, as deter- 
mined by experiments in which the transmitted pressure was 
measured by the 4 in. plug. Another set of curves gives the 
results of experiments showing lines of equal vertical pressure 
in the sand below the plate. The region below the center of 
the load is one of high pressure, and the diagram shows the 
manner of the distribution of the vertical pressure at different 
depths and different distances from the axis of the load. 
Among other things, it is seen that the pressure in horizontal 
planes is far from uniform. (Railway Review, vol. 58, no. 4, 
p. 129, Jan. 22, 1916, 4 pp., 12 figs. e.) 


BALANCING OF ROTATING MACHINE Parts, E. Heidebroek 


The problem of the proper balancing of rotating parts of 
machinery became all the more important with the increases 
in the speeds at which machine parts are operated. 

In the simplest way this problem is presented in the case of 
dise shaped bodies of limited extension axially, since, when the 
center of gravity of the rotating body is located not on the axis 
of rotation but at a certain distance from it, it is usually 
possible to place an additional mass at such a distance on the 
opposite side of the axis of rotation as to effect a static bal 
ancing. To do this methods of determining the so-called static 
balance may be used, of which there are several. It must be, 
however, borne in mind that at least some of the processes of 
determining this static balancing are affected by the rolling 
resistance between the body and its supports whieh the article 
discusses in full. 

In order to increase the sensitiveness of the process of deter 
mination of static balancing, the axis of the balanced body is 
placed on movable lineal supports, for example, on wheel rims 
having knife edge tires. Such wheels are supported so as to be 
easily rotatable, and since the rolling resistance on the periph- 
ery acts on the lineal support tangentially, it has, in reference 


to the center of the disc, a comparatively long lever arm and 


will make the dise rotate even if it is very small in itself. 
Fig. 4A shows the Lebert apparatus for the determina- 


tion of static balance. This apparatus is so sensitive that it 
will show an eccentricity of the center of gravity as low as 
0.07 mm. 

A similar purpose may be served by the so-called pendulum 
apparatus of which several are shown in the article. In this 
the body is suspended free to exert pendular motions so that 
the center of gravity of the entire aggregate must finally take 


a place exactly under the point of suspension. So far no 
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very precise tests of these apparatus are available and the 
author doubts their usefulness since they may be affected by a 
number of sources of error and in any case cannot be more 
precise than an ordinary pendular balance. 

In the case of bodies rotating at comparatively hgh speeds 
as in steam turbines, turbo-pumps, blowers, and dynamos, 
static balance is entirely insufficient. In a dise the center ot 
gravity of which is only 0.56 mm away from the axis of rota 
tion, the centrifugal force which may be considered as acting 
on the center of gravity of the mass, creates a load on the shatt 
which equals the weight of the dise already at a speed of about 
1500 r.p.m. Hence, the bending stresses of the shaft due to 
centrifugal force may under certain circumstances quite ma- 
Period- 


ically alternating bending stresses arise which may set up in 


terially exceed that exerted under a stationary load. 


the shaft undesirable oscillatory phenomena. 

The distribution of mass forces becomes still more compli 
cated when the body under consideration is not a dise but a 
drum-like that is, with a considerable 


structure, extension 


axially. In this case, it is impossible to obtain uniform run- 


ning by means of purely statie balancing only, since such 
purely static balancing does not take care of centrifugal forces 
which may be at any angle whatsoever to one another. Fur- 
ther, if such centrifugal forces be compounded they will always 
vive a couple and a single foree with the further complication 
that in nearly every case both the couple and the single fore 
will lie in the plane of the axis of rotation, but the single foree 
will not lie in the same plane as the couple. Fig. B gives an 
illustration of what would happen. 

A couple Pl and a single foree RF are both of constant mag 
nitudes as long as the speed of rotation remains the 


load G 


Sammie 


There is further a due to gravity acting vertically 
downwards and a couple G,x the magnitude of which period 
ically varies from zero to a positive and then a negative maxi 
mum. 


The axis of this last couple coincides with the axis of 


rotation, and the couple may, therefore, under certain con 
ditions, produce periodic variations in the speed cf rotation 
of the shaft. Even if this possibility be neglected, there still 
remains the problem which has to be taken care of in balancing 
and which is determined by the fact that the couple P/ as well 


as the free force R have to be eliminated entirely or reduced 


as much as possible, since both of them moving at the speed 
of rotation of the shaft, may impart to the shaft more or less 
powerful oscillatory impulses or vibration. 


torees vluich 


This consideration of the distribution of 


atleet 
every rotating body shows that statie balancing alone can never 


he sufficient. The static balancing takes place in a state of 


helps only 


rest when only forces of gravity are present and it 
to establish the proper position of the resultant center of grav- 
ity but does not in the least eliminate the resultant couple 
and free foree created by the aetion of the centrifugal forces. 
Here and there one can still find in technical literature inti- 
mations that by static means an amount of balancing sutlicient 
for practical purposes may be obtained. This is entirely wrong 
since in rapidly rotating machine parts the couple and free 
force connected therewith and described above are ot partieu 
lar importance, as under certain conditions they may attain 
dangerous proportions. This may happen if they eome into 
resonance with the natural period of vibration of the system 
affected, but even apart from the question of resonance these 
forces may produce injurious vibrations. The couple created 
by the centrifugal forces tends to jar the shaft in its bearings 
hither and thither which produces an overload and excessive 


wear of bearings. 
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A material improvement in the methods of determining the 


conditions of balancing of bodies is represented by the process 
suggested and patented some vears ago by Dr. Lavaezeck. 
The essence of the apparatus consists in the utilization of the 


resonance action itself for the determination of the lack of 

















zontal plane acts simply as a physical pendulum in wineh the 
oscillation phenomena can be fairly easily established by eal 
culation. 

It is quite easy to bring the entire system into a state of 


resonance even at a slow speed of rotation by taking into con 
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hig. 4 ALANCING OF RotTarinc Macuine Parts 
A, Roller Apparatus for Static Balancing I, General Diagram of Unbalanced Forces: C, Diagram of ¢! Lavaczek Balancit Nine 
Paratus (nachgiebig, flexible ; Drehlager, rotatable bearing ; Pendellager, oscillating bearing): D. Recordit Indicator of t te. 
of Unbalance EK. Diagram Plotted with the Shaft Running in Both Directions, on the Front Side of the Shaft: F Elimination 
of the Couple and Single Force by the Lavaczek Method:°G, Sensitiveness of the Apparatus when the Weight al ~~ Rotatir 
Mass is about 100 kg (220 Ib.) ordinates amplitude of oscillations, magnified twenty times: abscissa¢ balance weights in 
grams. ght 


balance. Instead of setting the shatt in bearings having free 
dom of pendular motion, Lavaezeek provides, as shown in Fig. 
C, two bearings, one of which has freedom of horizontal rota- 
tion, while the other is held by springs and has freedom of 
pendular action. Hence the entire system located in a hori- 


sideration the stiffness of the spring, the distance between the 
hearings, the oscillating masses, ete. The drive is applied by 
a motor through a flexible shaft or belt, the motor being placed 
in the rear of the rotatable bearing. In order to increase as 
much as possible the sensitiveness of the apparatus, all bear- 
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ings and journals are of ball bearing type and lence prae- 
tically free from 
that t! 


friction. In tests made it has been found 
ie damping of oscillations no matter how produced in 
the system itself, is extremely slight, in fact the apparatus has 
been found so sensitive that unbalancing weights as low as 
fractions of one gram show their presence quite noticeably b 
definite indications in the development of the state of 
nance. 


reso 


Of particular interest is Lavaezeck’s process for the det 


Ler 
mination of the * plane of unbalance.” The head ot the oscil 
lating shaft (Fig. D) carries a cireular sheet of paper tightly 
held, on which slides a recording stylus operated from the oscil 


ating shatt by a special indicating device. This is done by 


placing on the shaft a small piston actuated by a slight spring 


pressure. If now the shaft makes an oscillation, the piston 
transters it, magnified, to the stylus which simultaneously 


records it on the piece of paper. Because of the simultaneous 


rotation of the recording dise slight oscillations appear as 
cavitations ot the cireular motion of the stylus with respect 


to the shaft. The greater the oscillations the sharper are the 
curvatures and if the maximum oscillation is allowed to rea 
the middle part of the sheet of paper, it is recorded as a 
angular peak. 

If, therefore, the indicator be allowed to run over the paper 


for a certain period of time during resonance, the peaks re 


corded will show the * plane of unbalanee ” whieh (as is show: 
elsewhere in the article) must have a phase variation of about 
90 deg. with respect to the maximum amplitude of oscillation 
For safety’s sake the shaft may be allowed to make one revo 
lution forward and one revolution backward. If then a radial 
passed through the peaks of the diagram thus ob- 


tained and the angle between the two be bisected, the 


plane be 


bisectrix 
of the angle will directly indicate the “ plane of unbalanes 


on the head of the shaft. 


Tests made in this connection have 
shown that the above deseribed process permits of determining 
in a few minutes the location of the “ plane of unbalance ” 
with the Fig. E 


diagram taken with the shaft running in both directions. 


precision of a few degrees. shows such a 

The Lavaezeek process permits also of eliminating both the 
couple Pl and the free single foree R; compare diagram Fig. 
F. The couple Pl ean be assumed to be replaced by another 
couple acting in the same plane Pl’ of which the force P” 
passes through the point of application of the free force R 
which the other foree of the couple P’ passes through the cen 
ter of rotation of the shaft. The forces P’R give together a 
resultant A which exerts a moment with respect to the center 
of rotation of the shaft and tends to set up oscillations in the 
shaft. The plane of this resultant can be easily found in the 
usual manner. 

In order to equalize these oscillations all that has to be done 
is to produce in this plane another couple by the addition of 
This 
additional couple ean be again assumed to be represented by 
a couple of the magnitude KI’ of which one of the forces 
passes through the center of rotation of 


weights such as to make the shaft run oscillation-free. 


the shaft while the 
other foree opposes and eliminates the original force K. One 
can now imagine the force K, having its point of application 
in the center of rotation of the shaft, to be resolved into its 
original components P’ and FP. It is clear then that the two 
forces P’ having their point of application in the center of 
rotation of the shaft mutually eliminate each other and only 
the foree R remains at the center of rotation. 

The result of this system of balancing is therefore the entire 
elimination of the couple and the transference of the single 


foree to the center of rotation of the shaft. What remains now 


ENGINEERING SURVEY 


fur JOURNAL 


\M Sor Nl KE. 


is to eliminate this single toree. To do this one may either 


torce Ff 
into the pendular bearing, or the center of rotation 


turn the shaft its bearings so that the 


itself in falls 
may be 
Loree R 


should have a lever arm with respect to the center of rotatior 


displaced from A to B so that the still available tre 


nd would produce oscillations in the shatt. Then this single 


oree can be balanced and its plane determined 


I 


ee manner 
deseribed above. 
lt appears therefore that this process permits o 
I ieoretically balaneing. 


pertect Compreliensiv 


een made on a machine 


with steel dises weighing about 50 ke 


110 Ib.), each of which would balance singly and together 
hese dises had a diameter of about 600 mm (23.6 in.), a rei 
foreed rim, and bore ot about 60 mm (2.36 in. Althoug 


ey were very carelu machined, previous to balancing the, 


produced quite violent oscillations, While alter balane 
became quite possible to reduce to resonance the practically 
undamped oscillations ot the pendular bearing of ctions of 
1 mm, or to obtain a motion practically tree lron prations 
Fig. G shows how sensitive this process is dicates 
unplitudes of oscillations measured with various addition 


weights and shows that 


oselllatir masses of 100 ke. (220 |b 
vere affected in their motions by additions of weig ot W.o 
vyrams (77.1 grains) while the total amplitude has a minimu 


1 


of only 7/20 mm (0.0102 in.), which 1s all the more remark 


able as such an amplitude is obtained at 


resonance Pllis play 


moreover is obtained with a fairly large bore of bearing and 


disappears entirely with the slightest damping 


additional 
11.81 in. 


(i.1 grains) with a total 


weight is placed at a distance about S00) mi 


Irom the aNXis, a vamation ol weight ol U.o gral 


weight of 100 kg. (220 lb.) repre 
sents a displacement ot the center of gravity of the 


Speed at 


nass 


only 0.001 mm (0.000039 in. 


resonance duriig thie 


tests lav between 400 and 600 r.p.m. and by selecting a weaker 


spring this speed can be still further redueed,. so t 


handling of the 


apparatus requires neither exceptior 
nor very large power consumption, such as is indispensable 
with the higher speeds. 

The article describes and illustrates the actual construct! 
of the Lavaezeck apparatus. It is of interest be Ise, aS thie 
author states, a good balancing device of the dyvnami \ 
ought to be in use now-a-days in every mechanical shop side b 
side with other machine tools Zeits. des Vereines deutsehe 


Ingenieure, vol. 60, nos. 1, 2, pp. 11 and 32, January 1 


1916, 8 pp., 25 figs. ed. 


Steam Engineering 
Borter Corrosion, John C. B. Kershaw 

Discussion of the effects of dissolved salts in feed water upon 
boiler life and management. 

The author emphasizes the point that salts which may be 
quite harmless in their action upon iron and steel at pres 
sures and temperatures in general use for boilers operating 
10 or 15 years ago, may undergo rapid chemical decomposition 
and become corrosive in their action at steam pressures of 180 
to 225 Ib., equivalent to temperatures of 372 to 392 deg. fahr. 
He states, therefore, that under modern conditions of boiler 
temperature and pressure, sodium chloride and possibly sodium 
sulphate in the presence of an alkali, do attack and corrode 
boiler plates and fittings. 

Among other things the author gives several practical ex 
amples personally known to him of corrosion due to the pres- 
ence of dissolved salts in feed water. In one case an exces 
sively high content of dissolved salt matter was found in a 


boiler where the feed water contained comparatively little 
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chlorides and ordinary care was taken as regards blowing-off 


Soda ash was indicated as the origin of the impurity and th 


test of a sample showed 49.5 per cent of sodium chloride and 


only 46.3 per cent of carbonate. This is proof of the need that 
exists tor all engineers who use alkaline salts for softening 
purposes, of having them tested from time to time in order 
Lo see whether they contain chean and dangerous adulterant 
ike COMMmMon salt 

In another case of corrosion, it was found that an exeessi 


Fh conte! ot dissolved salts was due to their accumulatyh 


woller and to tailure to blow off the boiler at sufficient 


trequent intervals. 


Che author believes that the retention of the old two-and 
half-thirty-seconds salinometer limit for sodium chlorids 
other disselved salts given in Enelis engineering Tote 
DOOKS, Is re ponsib tor mueh of the trouble wit bianie wonler 
ind Only the purest water should tx illowed i eed 
i hie ithor express isin the tor o ke ) 

i itsiade e bp er and to ! ed pur ‘ 


vater entirely tree trom dissolved gaseous and salt impurities.” 


ber 915, ¢ pp 
— Pp gs Wa Say ~ 
Process, Frederick A. Ande 

Discussion of the problem of dete rmining, when lime d 
soda process¢ ire applied tor the treatment of ile 
juantifies of reagents are required and whether the result 
ire satistactor Phi rte describe iuaDd ria 

ot vel to be lound in every text book, for the determinat 
of tree carbon dioxide, alkalinity, total lime and total mag 
nesii Che aut IOT eEXpPTresses alkali uivin “a crees,”’, one ae 
free being the equivalent ol one grain of calcium carbonate 
pel reuile Journa 7 the Society if Chen a Industr - 
ol. 34.1 23, p. 1180, December 15, 1915, 2 pp. dy 

\ (a. ‘) ~ | Bo 

M. R. Sehal 

| rrtive lise SSl¢ 0 ne question « ante nee « clean 
on t ‘ ? \ \ | ere ( 1 L hie eer uy 
) el ' water « eondenlsatio rol tea irb es kon a 
ibst rac of the preces L rticle se e Journa luly 1914 
nm. D149a 

It is the seheral llnpression that the water of condensatio 
rom steam turbines is quite clea l tself and ear cause 
o seale deposits in the boiler or corrosion of metal parts. 


lhe author strongly disagrees with this view. 

He makes a distinction between rust and corrosion, defining 
rust as a uniform oxidation of the entire surface of a metal 
article (iron or steel), and corrosion as an intensive chemical 
process essentially local in its action. In the ease of boilers 
ed by water of condensation from steam turbines one has 
to deal with a mixture ot water olf condensation proper and 
additional feed water more or less clean initially or cleaned 

proper apparatus While water of condensation from 
steam turbines greedily absorbs oxygen and air, oxygen alons 
will not produce any corrosion of iron, and it is the air that 
does it mainly. 

The best way to eliminate air from water is to heat the latter 
to 80 or 90 deg. cent. (176 or 194 dee. fahr.) whieh would, 
however, entirely eliminate the function of cast iron pre 
eaters. Recently an apparatus has been placed on the 
market in which air is eliminated from the feed water by 
riving the latter through a bed of iron shavings. The prin- 
‘iple is in itself correct, but it seems that the apparatus has 


ol vet hee fully pertected, as tS action ceases as soo! i 
the filler material is consumed, besides which it has the furthe 
sadvantage that a part of the iron oxide produced by the 
emucal reactiol s to whieh the isefulness of the proc 
Is earried ove! into the preneater and eve to ( 
and produces a dangerous toamineg 
\nother tatement to which the anthor seriously object 
at water ot condensation from steam turbines conta ni 
| the first plaee. throug carelessness of attendants 
je aiiyv « The jow pressure side, a ne " ma pe createc 
ertain amount ot il mav penetrate into the feed water fron 
e intermediary units such as teed water pumps, condenser 
HWhps el a 1 wut - . ‘ is ( a rea 
rr iess amo Is ‘ ( Si ) nrac 
i ill the elect powe é is 1 
iter In el tis easy to ‘ S i } obser 
j ent V4 he surtacs er ¢ onder ; 
eS ¢ Lit il and the ta ‘ S 
e® eas the oj e SEr 
this nection it mus that 
‘ “ ‘ } the tan] . ‘ . The ¢ 
ut lnned ‘ W ‘ - ue 
ended Ti vy 1 the wate : i] ) 
Sett] ta S e « little st mnecti ‘ 
f i eOxtre ( irve - ‘ t The Vater 
vrrie reeliv to a state ¢ es ed ‘ 
lter evel Vive ) It seve i ‘ ( S. take | 
" ~ ‘ ‘ 1 The 
é ile e rest e 4 : | 
iu peeves ‘ ‘ 1 i there I re pie 
etl ( li ‘ l wna ey are f ( tic ‘ 
he | ! ) ( ‘ ‘ lé lis ‘ ! so] 
TT | 
iar \ Mt ‘ ‘ i l - =-Os \ ‘ ‘ ? 
( Ss, It Is due ‘ rst stan the presence tf oll un 
rie feed water. | ere is, however, one otnel important source 
Oslo itie il = Tile rest it “ imput es I Lhe 
(i¢ ’ i eed Wile! bel ( ‘ a where ‘ mpoia | ‘ 
‘ - were Stivates it is i ‘ wea 
apparatus tor the adaditio al teedwater was too smal o take 
proper care of it In this connection the author emphasizes 


an opinion expressed elsewhere both by him and other engi 
neers, that 1t 1s not the air itselt but the carbon dioxide that 
is the most dangerous agent of corrosion, and from this point 
ot view he raises serious objeetion s to the use of the so-called 
Permutit process. If day after day, 10 per cent of water 
treated by Permutit be added to the water of condensatior 
from steam turbines, the percentage ol earbo dioxide in the 
torm ot sodium carbonate will gradually inerease in the boiler 
water. Now, sodium carbonate decomposes under the com 


bined action of pressure and high temperature, and th 


teresting part of it 1s that corrosion coming from this source 
will affect steam piping, superheaters, ete., but not boil 
at least not to any large degree) since boilers are fed bel 
the water level. 


As regards using distilled water for feed-water purposes the 


author states that distilled water is essentially clean water 


by no means “ chemically pure,” since there are several im 
purities such as carbon dioxide and ammonia which are not 
eliminated from the water either by the initial vaporization o1 
by subsequent condensation. They not only stay in water but 
undergo a process of enrichment so that they produce pra 
tically the same phenomena of corrosion as when undistilled 


impure water is used. (Ueber Verwendung von Dampftur 
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binenkondensat zum Speisen von Dampfkesseln, M. RK. Schulz, 
Zeits. tiir Damptkessel und Maschinenbetrieb, vol. 38, no. 51, 
p. 417, December 17, 1915, 3 pp., p.) 


Drarr GAGES ON OiL BurNixe Boruers, F. H. Rosenerants 


Description of the right and wrong ways of connecting 
dratt vages to oil burning boilers and the good and bad 
results which follow. 


Some connections tolerated on coal burning installations be- 
cause usually the front dampers are kept wide open and the 
fuel bed forms the major portion of the resistance to the gas 
passage, would be entirely inadequate for oil burning boilers, 
as there is an unlimited number of damper combinations that 
will admit the same amount of air to the furnace and several 
combinations will give a different draft reading. Hence the 
draft readings obtained when both front and back dampers are 
used for regulating the air supply are worthless. The writer 
recommends that either all regulating be done with the back 
damper, the front one always open the same amount, or that 
the gage be connected as in Fig. 5 A or B, as in either ease the 
resistance offered to the flow of gases between the two points 
of connection of the gage is constant, and the draft will vary 
with the rate of gas flow. The fact that the draft resistance 
of oil burning boilers and other furnaces is small makes the 
air infiltration small, but the consequent small draft makes its 
indication diffieult with existing gages with sufficient aceuraey 
to be of value. It is important that the gage be checked fre- 
quently to be sure that it reads zero tor zero draft, for whieh 
purpose it is advisable to install three way valves as shown in 
Fig. A. To increase draft readings it may sometimes help to 
change the combustion chamber connection down to the ashpit 
and thereby add the resistance of the furnace to the draft 
reading. Usually this will be a mistake because the aspirator 
action of the burner makes the furnace resistance negative and 
reduces the draft below that which will be shown when the 
gage is connected as indicated in Figs. A and B. The draft 
readings may be slightly inereased by projecting the connec 
tion at the rear pass into the setting and putting an ell on the 
end of the pipe, turning its open end in the direetion of the 
gas travel. (Power, vol. 43, no. 5, p. 147, February 1, 1916, 2 
pp., 3 figs. d.) 


EQUATIONS FOR AMMONIA Basep ON New EXperiIMEeNTAL MA 


‘ 


TERIAL, Fred. G. Keyes 


Presentation of data from a series of exhaustive experiments 
on the thermal properties of ammonia, together with some 
equations and a discussion of previous work in this connee- 
tion. “The paper is based on work done at the Research 
Laboratory of Physical Chemistry of the Massachusetts In 
stitute of Technology, and covers the determination of the 
vapor pressure of the liquid to the eritical point, the specific 
volume of the liquid to pressures of 1000 atmos. and to 200 
deg. cent., the specific volumes of the vapor in the super 
heated region, and the specifie heat eapacity of the liquid; 
results are given mainly in tables. 

In computing the results of experimental work of this na- 
ture many corrections must be applied before the final ex- 
perimental values can be accepted. Allowance must be made 
for the temperature expansion of the steel ammonia con- 
tainer and the mereury used to confine the ammonia. The 
dilation of the experimental system itself, due to pressure, 
must be considered; likewise the various mereury and oil 
levels existing in the experimental system enter into the re- 
duction of each pressure observation. The calibration data 
of the thermometers are in themselves a small investigation. 
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In spite of all the pains taken, the data obtained are seldom 
as good as within 1/10 per cent of the true values. 

It is expected that in the near future ammonia tables based 
on the new experimental data will be issued. The complete 
equation giving the pressure in atmospheres is as follows: 

1969.65 
log,, p F + 13.31704 — 3.2385 « 10-7 7 
+ 5.4131 & 10~° 7° — 3.2715 & 10-* T° 
It has been known that Regnault’s high pressure or closed 
manometer readings were too low, and Mosher’s investigation 
gave higher readings. Table 2 gives the pressures in atmos- 


pheres assigned by Regnault and those resulting from the 
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CONNECTIONS © DRART (1 Ss ON 


Or-BURNING Borers 


\. For Horizontal Tubular Boilers: B, For Water-Tube Boilers 


new work tor each 10 deg. cent. from 30 to + 100 deg. Table 
vives the new values of the saturation speenfic volume of 
liquid ammonia at each 20 deg. cent. from 50 to +- 120 deg., 
together with older values. 
For the heat of evaporation of liquid ammonia, the fol 
lowing equation connecting heat of evaporation and tempera 


ture was obtained: 


log, L L.56817 2.822 K 10° (7 T) 
0.43387 log (7 T) 
where 7 is the eritical temperature. Table 4 gives the values 


of L, together with those values in the tables of Regnault, 
Jacobus, and Kraus. 

For measuring heat capacities of liquid ammonia, the fol 
lowing method was used: <A steel bomb containing hquid 
ammonia under the pressure of its saturated vapor is brought 
to a constant temperature in a thermostat above the ealorim- 
eter. It is then dropped into a calorimeter containing 4 
definite weight of water, and the temperature change of the 
calorimeter is observed. Another steel bomb, identieal with 
the first but containing water under the pressure of its satu 
rated vapor, is placed in the thermostat and dropped into 
the calorimeter. The weight of water in the water bomb is 
adjusted by repeated experiments until it gives practically 


the same temperature change as the ammonia bomb. This 
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method ts dependent for operation on a large temperature dil 
ference between the thermostat and the calorimeter, but the 
errors are the same, or nearly so, for both the ammonia and 
the water experiments, and are consequently compensated. 
The equation taken to represent the saturation liquid spe 
cific heat capacity is somewhat arbitrary. It seems probabl 


that because of the term dr /d7 the heat capacity becomes in 


TABLE 2) VAPOR PRESSURES OF LIQUID AMMONIA IN 
ATMOSPHERES 


Pemy ( Regnault New Values 

i) ‘a 
“ ote te 
2.82 ~Gv 
4} 1SY j 7s 
6 OLS t) Z 

ft] & 402 s 
) 1.45 # 
10) ‘ 15. 26 44 
0 19.95 4) 1¢ 
60 25.62 oo WM 
70 32.47 7s 
si) 40.59 1) 4 
TD 50 16 0. 56 
LOO ‘ ty t x 


TABLE 38 SPECIFIC VOLUME OF LIQUID AMMONIA AT SATURATION 
POINT IN CC, PER GRAM 


. Brownlee and 
remp. °C Lange Dieterici Mosher 





Keves 

50 Si 4351 1.422 
) 1.489 1 4851 1 4742 
—i() 1 40 74 i 
0 1.579 5656 5728 1. 565 
20 1.6503 1.6342 1.6430 1.6387 
40 1.7383 l 7268 1.7255 
60 1.8487 8250 1.8307 1.8328 
a) 1 9982 Q595 1 9675 1.9757 
LOO 2.1525 2.16°4 <. i Sov 
120 2 5538 46) 


rABLE 4 COMPARISON OF LATENT HEATS. CAL. PER KG. 


remp. Calculated by Percentage 
( Equation (3 Observed Difference 
| 3367 21.3 4.58 Estreicher & Schuerr 
3.2 336.5 366 03 Franklin & Kraus measured 
3.2 536.5 336.8 + .OS Franklin & Kraus from ebul- 
hoscopic constant 
23.71 328.1 316.1 3.6 Regnault—Jacobus — Denton 
—19.55 124.5 335.1 +3.2 Regnault —Jacobus-—— Denton. 
— 9.72 316 0 317.0 ; 3 Regnault Jacobus— Denton, 
7.80 2us.4 293.0 1.8 Regnault Jacobus 





finite at the critical temperature. For this reason the empi 


nical equation chosen to represent the heat capacity was 


5.75795 S98 53 


Cs L747 Te-T)te-T 


and this eg laLlOn passes through two measurements made 
the course of this mivestigvatiol The equation for the inteevra 


heat referred to zero dee. cent < 


C god T =1 137477 +13.257 logyw(T.-—7 
‘ SUS 24 a. 
ie 1 + ee) 
A table gives a list of values tor the specific heat of |i ‘ 


ammonia herem obtamed 


In the diseussio vine! 


ollowed the author stated that he is 


DV Hho Meals convil ced that all the s« alled throttling phenom 


ena are in reality Joule-Thomsor experiments Joule made a 
large number of observations which imitate ery closely the 
so-called throttling lle found that oulv under very particular 
conditions could he obtain numbers wl ich commended with the 
meaning expressed by the equatio 


The truth of the matter probably is that the reduction in the 
temperature produced by the expansion of a liquid through ai 


orifice is, so to speak, a mixture of this latter equation and 


but turther investigation is necessary to determine whether i 
the so-called expansion valve a Joule-Thomson phenomenon 
really takes place. (A.S.R.E. Journal, vol. 2 no. 4, p. 20, 


January 1916, 19 pp., 5 figs. ets 


CHARTS 


Freep Water TEMPERATURE, “ EcoNomMiIzeR Egvation,” Al 
bert W. Smith. The Sibley Journal f Engineering, vol. 30, 
no. 4, January 1916. 

SPRING PRESSURE FOR CONSTA)D A RATION CAMS 
llorseless Age, February Ll, 1916, p. 119 

CHART FOR FINDING Required Frep-Watrer HeatInG Sur 
FACE, Economic Limit or Feep-Water Heating Surrace, F 
H. Rosencrants, Power, vol. 43, no. 4, January 25, 1916. 

DIAGRAM FOR COMPRESSION AND EXpansion or Arr, AIR IN 
COMPRESSION AND EXPANSION, C. K. Bennett, Power. vol. 43 


no. 6, February 8, 1916 
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AERONAUTICS 
Tue 100 H.P. Mercepes AERO ENGINE. 
13, 1916, 3 pp., illustrated. 


Flight, vol. S, no. 2, Jan. 


Tur ArrRorLANeE, L. Goldmerstein. S. A. FE. 
3, Dec. 1915, 11 pp., 4 figs. 


Bulletin, vol. 9, no. 


FORME DE FLOTTEURS POUR HYDROS DE HAUTH 
vol. 23, no. 23-24, Dee. 1-15, 1915, 3 ‘Du 


Floats for seaplanes, design and requirements 


MER. 


L, Aérophile 


AIR ENGINEERING 


New IDEAS IN AIR CONDITIONING, W. EF. Waitt. 
Ventilating Magazine, vol. 15, no. 2, 


The Heating and 
Feb, 1916, 2 pp. 


Toe Theory or Humipiry, C. Harold Berry. The Sibley Jour 
nal of Engineering, vol. 30, no, 5, Feb. 1916. 4 pp., 2 figs. 


AIR IN COMPRESSION AND EXPANSION, C. K. 
vol, 45, no. €, Feb. 8, 1916, 1 p. 


Bennett. Power. 


REGULATING THE CAPACITIES O} 
3, no. 5, Feb. 1, 


AIR COMPRESSORS 
1916, 144 pp., 


Power, vo 


} figs. 


Puke Atr-Lirt IN LEACHING, Clarke Sullivan. Mining 
tific Press, vol. 112, no. 4, Jan, 22, 1916, % p. 


and Scien 


Kiow or Air THrRovUGH Nozz_es, Capt. Thos. B. Morley, Bus 
Asso, Mem. Univ. of Glasgow. Engineering, vol. Cl, no 
2613 (London), Jan. 28, 1916, p. 91-94 (to be cont.), 15 figs 


ENGINEERING MATERIALS 


ALBANY MOLDING Sanp, D. H. 
lens Association, 16 pp 


Newland. American Foundry 


REPORT ON THE DESTRUCTIVE ACTION OF SEA WATER ON CONCRETI 
AND METHODS OF GUARDING AGAINST Ir, W. Watters VPagon 
Asso. M. A. S. C, E. Monthly Journal of The Engineers Club 
of Baltimore, Feb. 1916, vol. 5, no. 7. p. 2-9. (To be cont.) 

(CRYSTAL TWINNING BY Direct Strain, ©. A. Edwards. The 

Iron Trade Review, Feb. 10, 1916, p. 341-545, 9 figs. 


GEFUGELEHRE EISEN-UND METALL-LEGIERUNGEN, G. Lindner 
Zeits. des Vereines Deutscher Ingenieure, vol. €O, no. 3, Jan 
15, 1916, 6 pp., 15 figs. 

Structure of metal alloys. 

LEBER VERWENDUNG, BEWERTUNG UND UNTERSUCHUNG STARRI 
MASCHINENFETYTE, Winkelmann. Braunkohle, vol. 14, no. 4 
Jan. 21, 1916, 4 pp. 

Application and testing of 


solid machine greases 


SCH MIEROLPRUFUNG FUR DEN Berries, Schlesinger und Kurrein 


Werkstattstechnik, vol. 10, no. 1, Jan. 1, 1916, G pp.. 12 figs 
Practical testing of lubricating oils 
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The Iron Trade Review, vol 


33 figs 


STEEL, 
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Feb. 17, 
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MANUFACTURING FACTORS IN REFRACTORY 
Pierce. 


Brick, Robert Hl. 
Steel and Iron, vol. 50, no. 2, Feb, 1916, 144 p 


KAPOK—A NEW ‘TEXTILE Fipre, Jacques Boyer. Scientific 
American Supplement, vol. 81, no. 2004, Feb. 19, 1916, 2 pp. 
5 figs. 


NOTES ON ADMIRALTY GUN METAL, H. S. 
Industry, vol. & no. 


Primrose The Meta 


1, Jan. 1916, 64% pp., 14 figs 
PLASTER OF PARIS AND THI 
Edward L, Troxell. 
41, no. 242, 


EFFECT OF FOREIGN SUBSTANCES 

The American Journal of Science, vol. 

Feb. 1916, 13 pp., 5 figs 

QUALITY OF CONCRETE BY TESTS OF SAND, Cloyd M. Chapman 
and Nathan C. Johnson. The Sibley Journal of Engineer 
ing, vol. 80, no. 4, Jan. 1916, 6 pp., 3 figs. 


FUELS AND FIRING 
IKOKS FUR GASERZEUGER. 
20, 1916, 8 pp., 2 figs. 


Coke for gas producers. 


Stahl und Eisen, vol. 50, no, 3, Jan. 


PULVERIZED FUEL tor Locomotives, John EF. Muhlfeld. New 
York Railroad Club, Feb. 1916, 10 pp. 
POWDERED CoAL IN Force FurNAcEs, Arthur S. Mann. The 


Iron Trade Review, vol. 58, no. 4, 
9 figs. 


Jan. 27, 1916, 3% pp., 


CoAL Costs IN BorLeR PLANTS, G. A 
kngineer, vol. 8, 


. Grassby, Jr 
no. 2, Jan. 1916, 244 pp. 1 fig. 


The Armour 


NASSVERKOULUNG VON Torr. Mitteilungen des Vereins zur For- 
derung der Moorkultur, 1915, nr. 22. 
Wet coking for peat 


KOKSNOT UND ZENTRALHEIZUNG, Dr. Alex, Marx. Dampftkessel 


und Maschinenbetrieb, vol. 80. no. 1, Jan. 7. 1916, Lt p 


Coke shortage and central heating 


THE CHEMISTRY OF FURNACE EFric leNcY AND AIR SUPPLY, C 


Ek. Lucke and k. IT). Thurston, Jr rhe School of Mines 
Quarterly, vol. 3°. no. 4, July W915. 5 pp 

PULVERIZED COAI iS PREPARATION Np Use IN INDUSTRIAI 
I URNACES, SS l. Tiarrison fhe Engineering Magazine 
vol. 1, ne. 5, I isle, 12 pp. 11 figs 


HOISTING AND CONVEYING 


(7KUNDSATZE FUR DIE KINRICHTUNG UND Die KON : ON VON 
FORDERANLAGEN IM PISVERKEHR, Tt FORDERTECH 
NIK, vol. 9, no. 1, Jan. 1, 191¢ 4 pp., 4 figs 


l'undamental principles for the installation of conv 
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10, 1915. 20 pp.. 20 figs 
Cable cranes 
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LTANDLING MATERIALS IN MANUFACTURING PLANTS, Robert L 
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lik NIEDERDRUCK-ZENTRIFUGALPUMPEN IM FABRI IEBI H 
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praktische Maschinen-Konstrukteur, vol. 49. 1 » J 
13, 1916, 2 pp.. 2 figs 
Centrifug mps with Francis w 


INTERNAL COMBUSTION ENGINEERING 


IeTS OVER DEN BRONSMOTOR EN D 


4 } i 0) ‘ ' 
(. Horch De Ingenieur, vol. 31, ne. 3. Jan. 15, 1916 i 
pp.. IS figs 

The Brons motor, description and tests 
IGNITION OF EXPLOSIVE GAS MIXTURES RY ELECTR 


SPARKS 
J. D. Morgan The Journal of The Institution of Ele« 
trical Engineers, vol, 54, no. 254, Jan. 15, 1916, 121% pp 


! 
11 figs 


KIGHT-CYLINDER ENGINE 
ford. 8. A. FE. 
14 figs. 


(CHARACTERISTICS, Charles S. Craw 
Bulletin, vol. 9, no. 38, Dee. 1915, 23 pp., 


(‘ARBURETOR AS A Vaporizer. THE, P. S. 
Age, Feb, 1, 191¢, p. 120-121, 2 figs. 


Tice. The Horseless 


SPRINGS FOR INTERNAL-COMPUSTION ENGINES, F. E. Whittlesey 
N. G. A. E. Bulletin, vol. 1, no. 7, Feb. 1916, 2 pp. 


MACHINE SHOP 
MAKING PARTS FOR SEWING MaAcuHINES, H. Cole Estep. The 
Iron Trade Review, Feb, 10. 1916, 7 pp., 12 figs 
Dit KUNSTLICHE FARBUNG DES EISENS. 
10, 1915, $14, py. 


Artificial coloring of iron 


Das Metall, no. 
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’ROCESSES OF MANUFACTURING SEAMLESS STEEL Tuspes, J. J. 
Dunn. Canadian Machinery, vol. 15, no. 6, Feb, 10, 1916, 
2% pp., 9 figs. 


DirrtcULTIES IN MAKING Brass Dig-CAstinas. 
7, no. 175, Feb. 3, 1916, 14% pp. 


Machinery, vol 


MANUFACTURE, STRENGTH, AND USE OF CHAINS, SLINGS AND 
OTHER LIFTING APPLIANCES. The Mechanical Engineer, 
col. 37, no. 941, Feb. 4, 1916, 21% pp., 12 figs. 

MAKING CHAIN UNDER SteAM HAMMerRsS. F. G. Coburn. The 
Marine Review, vol. 46, no. 38, March 1916, 3 pp., illus 
trated. 


lHe LiIMir GAUGE SYSTEM IN PRINCIPLE AND Practice, W. Hi 
Booth The VPractical Engineer, vol. 53, no. 1510. Feb. 3 
1916, 2 pp., 15 figs. 


MACHINING AND ASSEMBLING Big MAcuinery, Charles C. Lynde 
Steel and Iron. vol DO, no. 2, Feb. 1916, 5 ])}).. i) figs 
NEUZEITLICH-WIRTSCHAPTLICHE METALLABFALL-VERWERTU Né Mi 
Bulle lektrische Kraftbetriebe u. Bahnen, Jahrgang 14, 
Heft 1, Jan. 4, 1916, 2 pp.. 5 tigs 
Modern economic utilization of metal wast: 
I'ER Wht Tiel 


Schimpke 


15... G pp 


STAND DER NEUEREN 
Stahl und Eisen, 


13 figs 


SCHWEISSVERFAHREN, P. 
so Jahrgang, Nr. 51. Dec. 23 
i 


rhe present state of modern welding processes 


\ New Process oF WELDING. Metal Record Electroplater, vo 


2, noe, 1, Jan. 1916, % p 
LAVORAZIONE MECCANICA DEI METALLI lL, Industria, vol. 20. no 


13, Oct. 24 


Mechani 


1915, 414 py 


working of 


20 figs. 
metals 

Die VERSCHIEDENEN VERZINKUNGSVERFAHREN, It Kk. Arndt 
Giesserei-Zeitung, vol. 13, no. 1, Jan, 1916, 3 pp., 6 figs 


Process of galvanizing 


I"ROGRESS IN NEW EQUIPMENT 
- 17, 1916, 1 p., 2 figs 


Canadian Machinery, vol. 14, no 


Canadian M 


EVELOPMENTS 
7. Feb. 17, 1916, 214 pp 


hiners ol, 14, no 


MEASURING APPARATUS AND PROCESSES 


| EBER DIE Mess 
Dr. W Deinlei 
vereins, 1915, Nr. 21 


VON ZUGSTARKEN IN INN ESSELANLAGEN Vor 
Zeitschrift des Bayerischen Revisions 


Measurement of draft in boiler plant 


Die EINPFUMRUNG DER METRISCHEN FINUEITEN IN DER TEXTILIN 
pUSTRIF, QO. Johannsen, vol. €O, no. 4, Jan. 22, 1916, 2 pp 
On the introduction of metric unit n the textile industry 
LLIN NI S DIREKT ANZEIGENDES VISKOSIME) Dampfkesse] und 
Maschinenbetrieb, vol. 39, no. 2, Jan. 14, 1916, 4 p. 
\ w ! iding viscosimeter 
l’RoPos “TANDARD NUMERALS FOR THE SCALES OF MEASURIN¢ 


INSTRUMENTS, A. PP. Trotter The Journal of The Institu 


of Electrical Engineers, vol. 54, no. 255, Feb, 1916, 2 
Tile ios 
Ic1N \FITERE VEREINFACHUNG DER GENAUEN IIEIZWERTRESTIM 
UNG MIT DEM JUNKERSSCHEN KALORIMETER, HI. Strache 
ind kk. Glaser. Journal fiir Gasbeleuchtung, vol. 58, no. 50 
Dec. 11, 1915, 1% p., 1 fig 
Description of a simplified method for the determination of heat con 
tents by means of a Junker calorimeter 


MECHANICS AND MACHINE DESIGN 


BEITRAG ZUR BERECHNUNG VON KEGELREIBKUPPLUNGEN UND UBER 
ReEIRUNG UND ScHMIERUNG, H. Bonte. Vereines Deutscher 
Ingenieure, Band 59, Nr. 51. Dee. 18, 1915, 4% pp., 10 figs. 


Design of friction clutches, together with discussion on friction and 
lubrication. 


NOTE SUR LE FLAMBAGE DES PIPFCES A TRELLIS, DD, Mathieu. Le 
Génie Civil, vol. 67, no. 26, Dee. 25, 1915, 2 pp. 


SOME PHENOMENA OF FLUID MOTION AND THE CURVED FLIGHT 
or A Base Barri, W. S. Franklin. The Scientific Monthly. 
vol. 2. no. 2, Feb. 1916, 7 pp., 19 figs. 


LEBER EIN] STORUNG DER ELASTISCILEN NACH Int \ DURCH 
ELASTISCHE IlystTeresis, H. Jordan. Deutsche Physik- 
alische Gesellschaft, vol. 17, no. 23, Dec. 15, 1915, 14 pp. 


(on disturbances in elastic after-action due to hysteresis 


TUDE SUR LES VIBRATIONS DES MACHINES DYNAME CTRIQUES 
La Lumiére Electrique, Trente-huitiéme année, nos. 3, 4 
Jan. 15, 22, 1916, 7 pp., 4 figs. 

Vibration in electric machinery. 

APPLICATIONS OF GEARING FOR TRANSMITTING Power. Cassier's 

Kngineering Monthty, vol. 48, no. 5, Nov. 1915, 22 yy 


o4 figs. 


lite ALUMINUM ALLoy Piston, James F. 
Bulletin, vol. 9, no. 3, Dee. 1915, 4 pp 


Diamond BS. A. I 


IN NICK WIDERSTAND VON DRUCKSTABEN MIT PARABOLISCH VERAN 
DERLICH (JUERSCHINITISHOHE, H. Kayser Dd Lisenbau 
vol, 7, no. 1, Jan. 1916, S pp., 6 tables 

Resistance to eccentric loading of bar £ 

ections 

Devick ror TESTING GEAR WHEELS rhe M Engineer 
vol. 37. no. 941, Feb. 4, 1916, 1% p 

I NRBALANCED Forces IN V ENGINnes, P. M. He e Tlorse 
ess Age. Feb. 1, 1916, 2 figs 

INFLUENCE OF PITCH AND Il’resst AND D’RESs \ IN 
Wor Gears, W. F. Robert Machinet ‘ 174 
Jan. 27. 191 ; 1 figs 


| MACHINES s INAGI . | 
Hofer, Le Génie Civil, vol. 67, no. 26, Ix 2 > 2 
» figs 
Machinery r machining sl 
lHREADIN HicH-E-XPLOSIVE SHELLS, W. R. Ros: \I ‘ 
ol. 7, no. 175, Fe 3, 1916, 6 pp., 19 tix 
SHELL MACHINE AND THE ADAPTATION « : M 1 
TOOLS FOR SHELL MAKING, W. J. Eves Mec) W a 
ol. 59, no. 1517, Jan. 28, 1916, p. 39-40, 7 


Pur CALCULATION OF RIFLE Pressures, F. W. J . \ 
Explosives, vol, 24, no. 280, Jan. 1, 1916, 2%. 


SELBSTLADEPISTOLEN, Hauptmann Tolstet Zeits s Vere 
deutscher Ingenieure, Band 59, Nr. 51, Ty is, 19 ! 

14 figs 

Re I 
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FOREIGN LOCOMOTIVES BUILT BY THE AMERICAN Locome 


COMPAN) Locomotive Club Technical Magazine 
no. 4, Feb. 1916, 7 pp. Illustrated 

Paciric Ty LOCOMOTIVES FOR THE DELAW LA \ 
& Western R. R, Railway Review, vol. 58, no. 2. Jan. * 
1916, 2% pp.. 3 figs 

Dien FAHRGESCHWINDIGKEIT DER DEUTSCHEN ScuNEL! < 
v. Jezewsl Archiv fiir Eisenbahnwes« 1. Jat 7 
Feb, 1916, 414 pp. 

Speed of German express trains 

RECENT DEVELOPMENTS IN BRAKE ENGINEERING I’RIN ES A 
PRACTICE, S. W. Dudley. Proceedings of the New Y« 
Railroad Club, vol. 26, no, 3, Feb, 1916, CO pp.. 31 figs 

RECENT DEVELOPMENTS IN TRAIN BRAKE ENGINEERING. W. & 
Dudley. Railway Age Gazette, vol. €0, no. 4. Ja OS 1091 
214 pp 

I’ EDERSCHWINGUNGEN MIT BESONDERER Beri‘cKs! I N : 
EISENBAHNWAGENBAUES, Hans Herman Annalen 


Gewerbe and Bauwesen, Band 77, Heft 12. Dee. 15, 191 
 pp., 12 figs. 
Spring oscillations, with particular regard to their effect on ra 
oad cars. 


REFRIGERATION 


AMMONIA-COMPRESSOR STUFFING-Boxes. F. |! 
l 


PACKING FOR r 
Power, vol. 43, no. 6, Feb. §, 1916. 2 pp., 14 


Fairbanks 


ngs. 


EQUATIONS FOR AMMONIA BASED ON NEW EXPERIMENTAL Ma, 
rERIAL, Frederick G. Keyes, <A. S. R. E. Journal. vol 2 


no. 4, Jan. 1916, 20 pp., 5 figs. 
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AUSBESSERUNGEN AN DAMPFKESSELN MITTELS SCHWEISSUNG, 
Georg Frantz. Zeitschrift des Oberschlesischen Berg- 
und Hiitten-miinnischen Vereins, vol. 54, Aug.-Oct. 1915, 
7 pp. 


soiler repatrs by welding. 


VERSUCHE UBER DAS VERHALTEN VON EISEN GEGENBER VON 
WASSER UND WASSERIGEN LOSUNGEN IM DAMPFKESSEL, FE. 
Bosshard und R, Pfenninger. Chemiker-Zeitung, vol. 40, 
nos. 6, 7, S, Jan. 12 and 15, 11, 3's pp. 


Tests on the behaviour of iron towards water and solutions in a 
boiler. 


EXPLOSION ELNES DAMPFKESSELS UND EINES DAMPFGEFASSES IN 
DER SCHWEIZ, BETRACHTUNG UBER SCHWEISSUNGEN, E. 
Hohn. Zeitschrift des Bayerischen Revisions-Vereins, 
vol. 19, no. 24, Dec. 31, 1915, 3% pp., 5 figs. 

Boiler explosion in Switzerland. 


VERBUND HOCHOFENGEBLASEMASCHINE, F. Peter. Zeitschrift 
des Vereines Deutscher Ingenieure, vol. 60, no. 4, Jan. 22, 
1916, Gls pp. ZO figs 

Compound blast furnace blowing engines. 


NEUES VON HEIZKESSELN UND HEIZKORPERN, Pradel. Dampf- 
kessel und Maschinenbetrieb, vol. 39, nos. 1, 2, Jan. 7, 14, 
1916, 31. pp.. 10 figs. 

Recent improvements in boilers and heating elements. 


Caustic Sopa Aanp Boiter Corrosion, F. V. Vater. Practical 
Engineer, vol. 20. no. 4, Feb. 15, 1916, 2 pp. 


ACCEPTANCE Tests oF B, & W. AND STIRLING Borers, L. A. 
Quayle. Power, vol. 48, no. 6, Feb. 8, 1916, 14. pp.. 
4 figs. 


Drarr GAGES ON O1L-BURNING BotLers, F. H. Rosencrants. 
Power, vol. 48, no. 5, Feb. 1, 1916, 142 pp., 3 figs. 


Economic LIMIT OF FEED-WATER HEATING ScurFace, F. H. 
Rosencrants. Power, vol. 43, no. 4, Jan. 25, 1916, 2 pp.. 


3 figs. 


NoNRETURN Stor VaLves—2. Power, vol. 43, no. 4, Jan. 25, 
1916, 414 pp., 11 figs. 


UEBER VERWENDUNG VON [DAMPFTURBINENKONDENSAT ZUM 
SPEISEN VON DAMPFKESSELN, M. R. Schulz. Dampfkessel 
und Maschinenbetrieb, Jahrgang 38, Nr. 51, Dec. 17, 1915, 
2% pp. 

On the use of turbine condensate for feeding boilers. 


SMALL Hicgu-Speep TursBines, H. D. Storer. The Electric 
Journal, vol. 18, no. 2, Feb. 1916, 3 pp., 9 figs. 


UBrer KESSELRESERVE, Jos. Huppert. Dampfkessel und Maschin- 
enbetrieb, vol, 38, no. 52, Dee. 24, 1915, 1 p., 2 figs. 
How many reserve boilers should a plant carry? 


FEATURES OF ROLLING MILL REVERSING ENGINES, W. Trinks. 
The Blast Furnace and Steel Plant, vol. 50, no. 2, Feb. 
1916, 214 pp. S figs. 


BorLer Corrosion, John B. C. Kershaw. Cassier’s Engineering 
Monthly, vol. 48, no. 5, Nov. 1915, 6 pp. 


Tune UNAFLow EnNotne, B. W. Thurtell. Journal of the Amer- 
ican Society of Brewing Technology, vol, 6, no. 2, Nov. 
1915, 26 pp., 24 figs. 


Tue High PressuRE UNAFLOW ENGINE, Robert Cramer. The 
Sibley Journal of Engineering, vol. 30, no. 4, Jan. 1916, 
21% pp., 3 figs. 


ECONOMIZER EQuatTion, Albert W. Smith. The Sibley Journal! 
of Engineering, vol. 30, no. 4, Jan. 1916, 21% pp., 1 fig. 


THERMODYNAMICS 


INTEGRATION THERMODYNAMISCHER GLEICHUNGEN FUR EIN UN- 
VOLKOM MENES GAs, S. A. Moss. Beiblitter zu den Annalen 
Der Physik, vol. 39, no. 23, 1915, 2% pp. 


Integration of thermodynamic equations for imperfect gases. 


UEBER DIE WARMEUBERTRAGUNG VON STROMENDEM UBERHIZTEM 
WASSERDAMPF AN ROHRWANDUNGEN UND VON HEIZGASEN 
AN WASSERDAMPYF, R. Poensgen. Zeits. des Vereines deutscher 
Ingenieure, vol. 60, no. 3, 4 pp., 5 figs. 


On heat transmission from flowing superheated steam to pipe walls, 
and from hot gases to steam. 
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MoLEKULWARME DER GASE, K. Schreber. 
no. Dee. 1915, 10 pp., Y figs. 
Molecular heats of gases 


Der Oelmotor, vol. 4. 


ON THE VARIATION OF SURFACE-TENSION WITH ‘TEMPERATURE. 
Allan Ferguson. Philosophical Magazine and Journal of 
Science, vol. 31, no. 181, Jan. 1916, 1014 pp. 


- 
~ 


‘RITICISM ON VAN DER WAAL'’S EQUATION AND SOME NEW 
EQUATIONS DerivepD THEREFROM, James Kam. DPhilosoph 
ical Magazine and Journal of Science, vol. 31, no. 1S] 
Jan. 1916, 14 pp. 


VARIA 


LIFE GUARDS FoR Moror Veutc ies, H. Conradi. The Society of 
Engineers Journal and Transactions, vol. 7, no. 1, Jan. 191¢ 
9 pp.. 15 figs. 

THE GRADING INDUSTRIES—2Z. SCREENS AND SCREENING. Edward 
S. Wiard. Metallurgical & Chemical Engineering, vol. 14 
no. 4, Feb. 15, 1916, 515 pp.. 5 figs. 


EXPERIMENTS ON THE [DISTRIBUTION OF VERTICAL PrRESSURI 


THROUGH SAaNnp, Melvin FE. Enger. Railway Review, vol. 58 
no. 4, Jan. 22. 1916, 3 pp.. 13 figs. 
OM SPRANGNING Mep FLYTANDE Lurt, H. Diederichs. Arg. 


XVII. no. 1, Bihang till Jern-Kontorets Annaler, p, 1, 2 
Liquid air as an explosive. 


SOME NOTES ON TorPEDO GYROSCOPES AND THEIR ADJUSTMENT IN 
Service. W. P. Williamson. United States Naval Institute 
vol. 42, ne. 161, Jan.-Feb. 1916, 14 pp., S figs. 

ERFAHRUNGEN MIT DEM SPRENGSTOFF “ FLUSSIGER SAUERSTOF! 

(FLUssice Lurr) im KaALinercBau, Heberle. Kali, vol. 10 
no. 2, Jan. 15. 1916, 2 pp. 

Experience with liquid air as an explosive 


HOLZERNE WASSERTURME Journal fiir Gasbeleuchtung, vol. 5s, 
no, 26, June 26, 1915, 14 p. 
Wooden water towers 
SUGGESTED IMPROVEMENTS IN THE TERMINAL SITUATION OF ST. 


Louis, F. G. Jonah. Journal of The Engineers’ Club ot 
St. Louis, vol. 1, no. 1, Jan.-Feb. 1916, 20 pp., illustrated. 


A NEW PROCESS IN THE ART OF FILTRATION. Scientific American, 


vol. 114, no. 8, Feb. 19, 1916, 34 p. 

DER HEUTIGE STAND DER NEUEREN SCHWEISSVERFAHREN, P 
Schimpke, Stahl und Eisen, Jahrgang 35, Nr. 50, Dec. 16 
1915.. 5 pp., 7 figs. 


UEBER DEN EINFLUSS HEISSER ABWASSER AUF DIE DICHTUNGEN 
VON STEINZEUGROHREN. UND UBER DIE EIGENSCHAFTEN 
GEEIGNETEN MUFFENKITTES, Viktor Schmah. Gesundheits In 
genieuer, Jahrg. 38, Nr. 52, Dee. 25, 1915, 114 pp. 


Action of hot waste water on the packing of tile pipes. 


UCEBER EINEN NEUEN FULLKORPER FiR REAKTIONSTURME. 
wascher und  Fraktionierkolonnen Friedrich 
Prometheus, vol. 27. no. 12. Dee. 1915, 


(7s 
Ludwig 


2 pp.. 4 figs. 


A New DUPLICATING ATTACHMENT. Railway Age Gazette, vol 
(0, no. 4, Jan, 28, 1916, % p.. illustrated. 


THE DEVELOPMENT OF ENGINEERING Worps, J. M. Telleen. Bul 
letin of the Society for the Promotion of Engineering Edu 
cation, vol. 6, no. 5, Jan. 1916, 614 pp. 


PROBLEMS IN PIPE FouNpry Practice Discussep. The Foundry. 

vol. 44, no. 282, Feb. 1916, 4 pp., 30 figs. 

How CASTINGS FOR AUTOMOBILES ARE INSPECTED. The Foundry. 
vol, 44, no. 282, Feb. 1916, 214 pp. 


REPORT OF A SURVEY OF THE UNIVERSITY OF OREGON, Dr. S. P 
Capen. University of Oregon Bulletin, vol. 13, no. 4, Dee 
1915, 26 pp. 


ELectric Heatine, G. Wilkinson. The Journal of The Institu 
tion of Electrical Engineers, vol. 54, no. 254, Jan. 15, 1916. 
13% pp.. 14 figs. 


AUTOMOBILE ENGINE GoverRNors. S. A. E. Bulletin, vol. 9, no. 4. 
Jan. 1916, 9 pp., 12 figs. 


BERECHNUNG DER SCHEIBEN UND HOoOHLKOLBEN, M. Herrmann. 
Zeitschrift des Oesterr. Ingenieur-U. Architekten-Vereines. 
vol. 68, no. 3. Jan. 21. 1916, 5 pp.. 4 figs. 





